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THEY FLY FROM 
MACH TO KNOTS 


EACH GRUMMAN project lias a crew of 
test pilots. Yet any one crew may fly 
all projects in one day. 

They’ll push Cougars beyond the 
speed of sound, where speed is 
measured in Mach numbers. From 
turbo-jet fighters, they may test tlie 
piston-powered S2F-1 at speeds 
measured in knots. Next the Albatross 
Tripiiibian. With her, they may shoot 
landings on snow and ice, or sea, 
or land. 

And they’ll test fly the rev- 
olutionary new Grumman 
fighter at speeds that 
would amaze you. 


lie one of the men who fly these Grumman aircraft. 
Enlist in the U. S. Mavy, Air Force, or Coast Guard. 
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New Martin "Flying Boat’’ equipped 
with SUNDSTRAND Alternator Drives 



Due to the tremendous amount of elearical equipment 
required in this new, radar-loaded Martin P5M-1 
Anti-Submarine Patrol Bomber, the availability of 
constant frequenq' AC current became a "must’". This 
called for installation of Sundstrand Constant Speed 
Alternator Drives — a tried and proved method of 
providing weight-saving AC power in the air. 


On other aircraft, these efficient hydraulic drives have 
logged more than 6500 trouble-free hours. As a result of 
their dependable performance, they are now being 
designed into other types of bombers, transpons, 
fighters, and engines. Special adaptations can be 
developed for you through Sundsrrand's rtliahle research, 
expert engineering, and precisioti production. 
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HYDRAULICS 
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Looks like a carpet, 
cleans like a dish 


K eeping a commercial airplane's 
carpet dean used to run inco 
money. The wool carpeting used by 
airlines trapped dirt, soaked up stains, 
and got grimy fast. Whenever it needed 
dry cleaning, which was often, it hid 
to be removed from the plane. Extra 
carpets had to be kept on hand for 
quick replacement. And any solution 
to the problem which sacrificed beauty 
of the cabin was unacceptable. 

Then B. F. Goodrich engineers 
developed a process of embossing 
colored fabric with crystal-dear Avrrim 
flexible material. The color and pattern 


possibilities provided by the new 
method are practically limitless. With 
a sponge backing, the comfortable, 
cushiony feel of rich carpeting is kept. 

This new flight rug far outwears 
other kinds. It resists Kuffs and scratches. 
It can't be hurt by grease, oil or ordi- 
nary stains and chemicals. Things that 
are spilled on it don't soak in. can be 
easily wiped up. Thorough cleaning is 
done with soap and water, without 
removing the rug from the plane. 

Other BFG products for aviation 
include: tires, wheels and brakes; heated 
rubber; De-Icers; Plasiilock adhesives; 


Pressure Sealing Zippers; fuel cells; 
Rivnuts; accessories. B. F. CooHricb 
Aeronauiical Division. 

B.E Goodrich 
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CFor your conveniefice 
we've filed our catalog in the 
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ENGINEERING CATALOG 

Consult it lor complete d.itn on Air- 
borne's ROTORettc — L ineator — 
RotORAC (h TriM-TROL electro- 
mechanical acniarois and ANGL- 
geor right angle bevel gear units. 
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For the 




In modern military and commercial air- 
craft— where there can be no compromise 
with quality and performance — you will find 
Purolator* filters specified as standard equip- 
ment in oil, hydraulic, fuel and air systems. 

No matter what your aircraft filtering 
problem, you will find a well-engineered, 
“AN”-approved Purolator available for your 
needs. And remember— only in Purolator 
filters can you find the famous Purolator 
Micronic* element . . . capable of filtration 
down to submicrons (.000039 in.), at higher 
flow rates than ever before obtmned far such 
fineness of filtration. 

For example— the Purolator Micronic Fil- 
ter PR-255, for aviation fuel, removes all 
particles down to 10 microns, yet provides a 


300 gallon-per-hour flow rate in a unit only 
5h in. by lO’u in.! 

For further information, write for the 
Purolator Aviation Cat8dog, which contains 
specifications of more than 30 different use- 
tested and approved Purolators designed 
especially for aircraft applications. 
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NEWS DIGEST 



Domestic 

Civil Aeronautics Board has started 
enforcement proceedings against owners 
of the nine companies affiliated with 
North American Aircoach System, 
alleging they dodge CAB’s flight-fre- 
quency restrictions on business volume 
of individual nonskeds by "pooling" of 
four separate carriers. Full desniption 
of North American, largest non- 
scheduled airline sales operation, ap- 
peared in Aviation Week (Aug. 18, 
1952, p, 61). 

Eastern Air Lines was ordered in a 
federal court test case last week to pay 
165,000 damages to the children of 
two persons killed in the 1949 col- 
lision of an EAL DC-4 and a Bolivian 
P-38 over Washington National ,\ir- 
port, making the carrier liable for claims 
of SIO-SIS million for deaths of 53 
other persons in the crash. 

Piper Aircraft is planning to drill for 
oil on farmland surrounding its Lock 
Haven, Pa., plant, according to a cor- 
poration amendment adopted rccentiv 
by Piper stockholders. 

UAW-CIO workers struck last week 
at General Electric's Esandalc, Ohio, 
jet engine plant, (.Aviation W'eek 
Mar. 9, p. 15) where a walkout of 
AFL machinists two days earlier had 
tied up a large share of Air Force 
penrerpiant production. 

Merger talks bchveen Slick Airways 
and Hying Tiger l.inc have been re- 
vived hy the threat of growing com- 
petition from combination passenger- 
ficight carriers. 

Helicopters Operated by New York 
Airways are transferring mail between 
airliners at the metropolitan area's Idle- 
wild International, La Guardia and 


Newark Airports, eliminating process- 
ing delays in tlic airfields’ post offices. 

Mrs. Minta Marlin, 89-year-old 
motlicr of aircraft manufacturer Glenn 
L. Martin, died Mar. 14 in Baltimore. 
She was one of the first women to fly, 
making a flight 41 years ago in a plane 
built ,ind piloted by her son. 

A S4.9-million Ait Force contract 
has been awarded to ACF-Brili Motors 
Co., Pliiladclphia, for production of 
B-47 camera pods. 

Seventeen DC-3s, last of Eastern Air 
Lines' fleet of the two-cnginc trans- 
ports, have been purchased by Leeward 
Aeronautical Senice. Fort Wavnc, Ind., 
for leasing to corporations and carriers. 

Port of New York Authority rccentiv 
.icccptcd SI 50,000 in increased federal 
aid for construction of a passenger ter- 
minal building and related facilities at 
Newark (N. J.) Airport, boosting total 
federal obligation for tlie structure to 
Sl.650,000. 

Capt, Alger H. Dresel, Navy lighter- 
tlian-air ship pioneer, died Mar. 10 at 
Newport, R. 1. 

Maj. Gen. Kenneth E. Webber has 
.issiimcd command of tlic Eastern Air 
Procurement District, New York, re- 
placing retired Maj, Gen. Arthur 
Thomas. 

National Association of Manufac- 
turers Representatives recently re- 
elected Louis J. Scullcy as president. 
Also named; Dan B. Brubaker, vice 
president; Ruth Cerhardt, sccretarv, 
and Robert Siff, treasurer. 

Financial 

Seaboard & Western Airlines reports 


a record net income and capital gain 
of 51,756,474 after taxes in 1952 and 
an all-time high operating revenue of 
512,082,495- 

Aeronca Manufacturing Corp. earned 
a profit of 5852,152 last year from sales 
totaling more than $12' million. The 
hfiddictown, Ohio, company’s backlog 
at the end of the year is reported at 
nearly 529 million. 

Continental Air Lines has declared 
a dividend of 124 cents per share on 
400,000 shares of common stock out- 
standing. 

Solar Aircraft Co., San Diego, in- 
creased its regular quarterly common 
stock dividend this month from 20 to 
25 cents a share and also declared an 
extra common stock dividend of 15 
cents per sliarc. 

Int-ernaHonal 

Philippine Aii Lines reported last 
week that net profits for 1952 tot.ilcd 
5433,521 from operating revenues of 
$15,607,375 and no^^5pet,^tillg income 
of 5316,884. 

Swissair’s revenue last year added up 
to 515,481,651, a 16% increase over 
1951's total of $13,371,559. 

New air transport company is being 
formed by Portugal’s government to 
replace TAP Portuguese Airlines. 

Aviation gasoline supply for airlines 
operating in Venezuela will be in- 
creased by a $35,113,636 expansion of 
Creole Petroleum Corp.’s refinery at 
Amuay on the Paraguana Pcninsiiia. 

Mark Birkigt, founder and president 
of Hispano-Suiza Co., died Mar. 14 in 
Geneva. 
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CHUTF. CUTS VULCAN LANDING— Trailing its ribbon-type Jtving braking chute, the four-jet Avio Vulcan dcltatving bomber slows 
its landing toll on a snow-covered runway. Note that the plane's fence-type airbrakes arc extended vertically above and below- the wing sur- 
face. 'llie plane obviously sits high above the ground on its long, multi-wheeled lauding gear. 


New Developments in Military Aviation 



SUPER CONNIE LIFTS HE.AVY LOAD— Ihis Navy Lockheed K7V-1, military version of Super Constellation, recently took off at 
145, 000-lb. gross weight, 74 tons more than its normal maximum load. Pow'crplants ate four Al'right R5550 Turbo Compuuud eugincs of 
3.250 lip. each, turning Hamilton Standard Hydromatic props. Airlines are to get Turbo Compound Super Connies this summer. 





INDUSTRY OBSERVER 

► ^VcstCI^ iiiilitiin- men cx|)rcsscd surprise at tlic es idrnec of good cr.ifts- 
niansliip and maintenance practice on tlic captured MiC. And this crafts- 
inansliip was coupled with a vers- light construetion-lZ.OOO lb. oscrall 
weight. Chances arc the MiG cs'idcncc will gi\c support to those in the 
U. S- and Britain plugging the cause of light or sfripped-dow)i interceptors. 

► SHAPE officers, Rolls-Royce and Glostcr technicians have gone over the 
captured MiG-15 in Denmark Ihoni-ahly, with grer-test interest anna-cntlv 
centering on the type of metal used in compressor blades of the jet’s VK-1 
engine— Russian version of the Rolls-Royce RD45 Nene, exported to the 
Soviet in 1946. It is assumed that Western investigaton also will fly the 
MiG before returning it to Poland. 

►Pentagon is buzzing «ith rumors of further procurement shifts aimed 
at cutting back future production of fast-obsoleseing types and devoting 
funds to accelerating production of newer aircraft types. So far no firm 
cutback program has emerged from cither USAP or Nax v’s Bu.Acr. 

► USAP reports that about 15 Wright J65 turbojets had to be removed 
(tom Republic P'-84F Thunderstteaks and returned to the W' right phut 
at Wood-Ridge, N. J. for “minor repairs” to the compressor section. IIS.AP 
expects to have Che engines back at Republic this week for continued 
flight testing of early pr^uction model lliundeistTeaks. 

► Northrop has delivered its first modified F-89C Scorpions to US.AF 
incorporating structural changes to eliminate wing failures previously 
cncDimtercd at high speeds and low altitudes (Aviation \\'?kk Dec. 1. 
p. 16). USAF is feeding F-89Cs from its tactical units where thev have 
been grounded since last fall to Northrop’s Hawthorne plant where the 
modification work is being done. 

► Missile production order USAF recently permitted Northrop In 
announce was for the Snark, a pilotless bomber type powered bv a turbo- 
jet engine. Snarks have been flown in C-124 transports from Northrop’s 
Hawthorne plant to Patrick AFB in Florida for flight testing. 

► Glostcr lavelin, dcitawing all-weather fighter, tecenth’ got a favorable 
nod from USAF test pilot Lieut, Col. Dick Johnson, former holder of the 
world speed record, wlio flew tire plane for evaluation in the off-shore 
procutenicnt program. Third Javelin prototype is now flying but first 
production models are not expected for another vear. I.atcst off-.shorc 
irrocuremcnt plan for the Javelin is to finance manufacture by Fiat in Itsh . 

► Sikorsky plans another power increase for its I IRS helicontcr series, with 
4 Wright R1820 rated at 1,025 hp, scheduled for the HRS-4. l-he powet 
increase over the 700 hp. of the Wright R1300 now itscd in the MRS-5 
VT'il! pcnirit the copter to carry 10 combat-loaded troops plus crew. 

► Navy is planning to switch production of its govcmmcnt-financcd faeili- 
tic.s being built by Chrysler and the Ford Lincoln-Mercun Division in 
the Detroit area to production of the Pratt & Whitney Aircraft J>7 
turbojet. Chrysler originally was scheduled to build the P&WA J48 and 
k'ord the Westinghouse J40. Now Navy needs additional J57 production 
capacity for its program of alternate engines for the J40 (.Aviation AA'kek 
M ar. 16, p. 18) because USAF has priority on J57 production programs 
at P&\A'A's East Hartford plant and the Ford Aircraft Engine Division 
at Chicago. 

► Allison Division of General Motors Corp. is building Urge new facilities 
tor des'clopmcnt and testing of turbojets on a hundred-acre site near 
Indianapolis. New facilities eventually will house all Allison jet develop- 
ment facib'ties and will include eight new test cells, 132,000 ft. of experi- 
mental shop, an engine components test laboratory. The new test cells 
will be protected % half-inch steel plate, with all fuel lines located 
cxtenrally. 


WHO'S WHERE 


In the Front Office 

foseph V. Miccio, general niaiiater of 
Ciirtiss-Wrighfs Electronics and CHliimbia 
Plastics Divisions, has been elected a vice 
president of C-W. 

II. Scott Hanvillc, Jr., and Anthony G. 
Btnsin. Jt„ are new vice presidents of Rny.vl 
Electric. Inc., Jamestown, Ohio. Brown is 

manager, aviation products, bv Paul J. 
Papanek. 

Hanv E, Beane has been appointed vice 
l>residcut-salcs of Bristol Co., WaterSury, 

Clianges 

lames P. Hobstetter, former president of 
Southern Ohio Aviation Co., is general 

Enii that plans to design aircraft seats and 

mcriy chief project engineer for the Air 
Force on the B.36, is chief engineer. 

Francis T. Fox, former manager of M'or- 
ccster (Mass.) Municipal Airport, has been 
named acting director of aviation for Phila- 
delphia. 

C. A. Seteno has been appointed chief 
engineer of Ait Associates. Inc., and C. B. 
Terry has been promoted to general nian- 
ager of the Teterboro, N. 1„ company’s 

John R. Schwarzkopf has joined Bonanza 
Ait Lines as director of public relations 
Leonard C. Olson is Northwest -Airlines’ 
new director of regulations and procedures, 
operations department. 

Gene B, Spaulding has been named su- 
perintendent of electronics at Temco Air- 
craft Corp., Dallas. Other recent Temco 
promotions: Leon W. Mason, assistant su- 
perintendent of electronics; Jack L. Ctow- 

Ecatioii, and Doyle Beasley, assistant super- 

Gerald R. Thornton has been appointed 
assistant to the general ales manager of 
Trans \\'orld Airlines. .Also named to new 
posts hy TWA: Richard Mazzarrini. Euro- 
pean sates direclor, Paris; Richard P. Spater, 
district sales manager, for Itah , and H, G- A. 
Meili, Switzerland district sales manager. 
Daniel P. Reid has been granted a leave of 
absence from TWA to accept a post as 
fcnrral sales manager of Etlriopcan .Air 

G, K. Jolinsoii has been appointed a.ssist- 
ant to the general manager of Chance 
X'ought Aircraft. Dallas, and W. L. Hoff- 

ager. 

David M. Mason has been named assist- 
Corp., Morton, Pa^. ° ’ e icon r 

Honors and Elections 

Irving Kalikow, Alfred H. Tinnev, Gordon 
B. Wilkes, Jr-, and Irving K, Clark have re- 
ceived General Electric’s Charles A. Coffin 
-Asyard for "outstanding achievement” in the 
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Hamilton Standard . . . leader for yeai^ in propeller design and 
production, is supplying other equipment for such outstanding new 
aircraft as the United States Navy’s McDonnell F3H jet fighter. 






Missile with a “one track mind” 

. . . Bomber Defense 


Defensive guided missiles lauiu'hed from super- 
sonic aircraft will depend upon electronic marvels 
that come as close to simulating human intelli- 
gence as any mechanism ever devised. Importuiil 
functions of these “weapons of the future” are 
typical of those entrusted to systems ma<lc by 
Anna Corjmralion. 

Complex electronic and electro-mechanical con- 


trols from Arma are an integral part of many of 
America’s most advanced weapons. In basic re- 
search, design, development and manufacture, 
-Arma Corporation has worked in close coopera- 
tion 'vilh the Armed Forces since 1918— and more 
recently, the Atomic Energy Commission. ,4rma 
Corporation, Brooklyn, N. Y.; Mineola. N. Y. 
Subsidiary of American Bosch Corporation. 
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Washington Roundnp 


USAF Procurement Probe 

Main industry interest is focusing on the compre- 
hensive investigation of Ait Force’s procurement pro- 
gram planned by a Senate 
Armed Services Investigat- 
ing Subcommittee headed 
by Sen- Styles Bridges. 

First on the agenda: 

Kaiser-Frazer Corp. C- 
119 contract. Investiga- 
tors are now doing ground- 
work research. According 
to Chairman Bridges, the 
subcommittee expects to 
open public hearings in a 
few weeks. It is antici- 
pated that these will: 

• Pit two major aircraft 
firms-K-F and Fairchild 
Engine and Airplane Corp. 

—against each other. Fair- 
child officials have challenged the wisdom of divert!^ 
production of the C-119, developed by Fairchild, to K-E 
Fairchild’s unit cost is now S265.000 toward the end of a 
long production tun. K-F’s cost of 51,200,000 for the 
first plane is expected to taper down to 5500,000 for the 
Enal plane, 

The subcommittee expects to look into the feasibility 
of switching the uncompleted balance of the K-F contract 
to Fairchild- 

Fairchild reports it could be producing planes on the 
K-F contract in a month, and with increased volume its 
present 5265,000 unit cost probably would go dow<n. 

• Ascertain whether the USAF’s military staff, headed 
by Gen. Hoyt Vandenberg, concurred with the civilian 
secretariat, then headed b\' former Sccretarc Thomas 
Finlcttcr and fomicr Undersecretary John hfeCone, in 
letting the C-119 contract to K-F. Tlicrc were wide- 
spread reports at the time that the Kaiser-Frazei contract 
touclied off a sliarp conflict between Vandenberg and 
Finlcttcr. 

Other projects on the subcommittee's agenda: 

Policy of establishing second sources of supply. This 
policy, followed by Army and Navy as well as USAF, 
raises the issue, as m the K-F case, of whether the higher 
unit costs incurred to cover tooIing-up costs is justified. 
Subcommittee is weighing objections by manufacturers. 

Performance in meeting production targets. Taking 
up where the Johnson Preparedness Subcommittee left 
off last year, the group plans to go into all aspects of 
aircraft production performance, 

Scotch Bilateral Air Pacts? 

Air transport industry so far shows only mild concern 
to the future threat facing international operations: 

Some 40-plus bilateral air agreements opening inter- 
national gatervays to U.S. carriers would be invalidated, 
temporarily at least, by an amendment to the constitution 
proposed by Sen. John Bricker and co-sponsored by 62 
other senators. 

If the constitutional amendment is adopted— which will 
require a two-thirds vote by the Senate and the House 
and ratification by three-fourths of the states-this is what 
would happen; 


• All existing bilateral executive air agreements auto- 
matically would be invalidated. They would be rein- 
stated as effective wlicn and if Congress passed legisla- 
tion so providing. 

• All bilateiaU negotiated after adoption of the constitu- 
tional amendment would require congressional imple- 
mentation to remove the 1938 Civil Aeronautics Act’s 
requirement for full CAB hearings in the granting of 
certificates to foreign lines. 

Chief airline concern so far seems to be that during 
the period of invalidation foreign governments would 
cancel agreements, then press for mote favorable terms 
for their carriers in renegotiations. 

Local Service Lines' Dilemma 

Local service lines, which can’t get off subsidy until 
they acquire an economical plane for their operations, 
are faced with this situation: 

• Major aircraft firms, with heavy military orders, have 
turned thumbs down on development of a local service 
plane as financially too risky, particularly in view of the 
temporary status of local line certificates. 

• Now, tkc proposal to take some of tlie risk out of the 
project by authorizing 58 million government-financing, 
introduce by Rep. Carl Ilinshaw, is faced with opposi- 
tion from the aircraft industry. Manufacturers, antago- 
nistic to the "string” and “interference” attached, ate 
opposed to government-financing of commercial types. 
Ihe)’ feel that an exception would set a precedent. 

Meanwhile, local lines' hopes rest on these possi- 

• Development of the F-27 by Royal Dutch Aircraft 
Factories (Fokker). But availability is three years off. 
Shipment of fuselages to Fairchild, U.S. licensee, for 
assembly with parts and accessories would cut down the 
heavy tariff on aircraft imports. 

• Dcvclopiiicnt of the CL-2I by Canadair, Ltd. Local 
lines arc now anxiously awaiting the decision of Cau- 
adair’s board on wliethe’r to go into production. 

• Development of a transport version of the Chasc-123 
by Kaiscr-l'tazer Corp. K-F is now consideting the 
project. Government-financing might be a necessary 
condition, 

CAA Budget Future 

Congressional action on Civil Aeronautics Adminis- 
tration’s fiscal 1954 budget promises to be cut and dried, 
with reductions down tJie line. 

• House Appropriations Subcommittee on Commerce, 
licadcd by Rep. Cliff Clevenger, is making fast time on 
hearings. They will set a record for brevity. 

• Committeemen ate reasonably satisfied with both CAA 
and CAB administration, and the tiffing that has clut- 
tered previous hearings isn't expected. 

• CAA isn’t expected to arouse local opposition to con- 
gressional cuts, as in past years. CXA’s practice has 
been to warn localities that under cuts contemplated by 
Congress the agency would have to abandon this or that 
local facility. But Secretary Sinclair Weeks is cooper- 
ating closely with Congress this year and the prospect is 
that overall cuts in funds for airports, control towers and 
other CAA projects will slide through Congress without 
the usual flurry of local pressures against them. 



Sen. Styles Bridges 
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NACA Research Goal: Mach 5 Tunnels 


U. S. must ilouble current supersonic range to bold 
lead in aircraft development race, director says. 

Broader lest scope is urged to solve “heat barrier” 
and to try out advanced, full-scale rocket engines. 


By Bober: Hotz 

The speed range of supersonic re- 
search must be doubled, its intensity in- 
creased and its scope extended to in- 
clude new problems such as the "heat 
barrier” if American air power is to 
maintain its technical superioritv in the 
supersonic eta, Dr. Hugh L. Dryden, 
director of the National Advisory 
Committee for Aeronautics, has told 
Aviation Week. 

Among the vital research facility re- 
quirements for the immediate future, 
Dr. Dryden listed; 

• Increasing speed range of windtunnels 
from their present capacity of twice the 
speed of sound to Mach 5. Goal of 
immediate postwar sonic research was 
exploration up to Mach 2. But pace of 
aircraft development has been so fast 
that the military already has require- 
ments for research data up to Mach 5. 
Combat aircraft already arc being de- 
signed for twice the speed of sound. 

• Modifying existing supersonic wind- 
tunnels with cxtrcmely-high-tcmpera- 
hire heaters to permit study of the 
effects of aerodynamic heating (the heat 
barrier) on aircraft structures. During 
test flights to approximately Mach 1.51 
the Douglas Skyrocket experienced skin 
temperature rises up to 270F. Early 
lescarch on this problem indicated star- 
tling effects on certain types of aircraft 
structures under extreme temperatures 
encountered in supersonic flignt. 

Current svindtunnel techniques pro- 
duce a cooling effect in the test sections 
that often bring the air close to lique- 
faction. These conditions must be 
countered for research on aerodynamic 
heating at supersonic speeds. 

• Constniction of rocket test facilities 
capable of handling full-scale rocket en- 
gines of advanced design, and larger size 
utilizing new type fuels. These new 
fuels such as anhydrous hydrazine and 
fluorine go beyond the performance 
possible with gasoline and oxygen base 
fuels. These fuels, when suitable rocket 
engines arc designed to use them, offer 
an opportunity to achieve signifleant 
ranges with rocket-powered aircraft and 


► Postwar Analysis— Here is how Dr. 
Dryden analyzes the seven postwar years 
of supersonic research: 

• We have passed through the period of 
initial penetrations beyond Mach 1.0 by 
a variety of specialize research aircraft 
to the point where the most modem 
combat aircraft can operate slightly 
above Mach 1,0 for short periods durin® 
diving. Tlie transonic ^ive appeared 
within the past 18 months as a new 
feature of air combat in MiG Aliev bat- 
tles between USAF E-86 Sabres and 
Russian-built MiG-15s. Both these air- 
craft utilized 1945 research data. 

• We arc now approaching a period of 
combat operations at low supersonic 
speeds during level flight. However, the 
margin of thrust over drag will be so 
nanosv that high superaonic speed will 
be difficult. 

• Before we enter an era when combat 
aircraft can operate regularly at speeds 
up to Mach 2 with sufEciciit stabilib’ 
and control to be efficient firing and 
bombing platforms, many new problems 
of supersonic fliglit must be solved 6rst 
of all. 

► Unsolved Problems— Among these 
basic unsolved problems of supersonic 
flislit listed by Dr. Dryden arc; 

• Development of more efficient and 
more powerful engines; imprmed air 
inlet design, and matching of inlet de- 
sign to engines. 

• More drag reduction through im- 
proved aerodynamic design with a defi- 
nite trend toward extrcmclv thin air- 
foils. 

• Improved handling characteristics of 
aircraft through the transonic range 
with development of extremely com- 
plex artificial stability devices a Rowing 
necessity. 

Noting that "recent failures of high- 
speed aircraft in flight indicate that we 
do not fullv understand all of the prob- 
lems of highspeed Sight.” NACA now 
maintains a fleet of the latest and fastest 
combat aircraft, including the Vought 
F7U Cutlass. North American F-86 and 
F-91, Grumman F9F-6 Cougar and 
Boeing B-47 Stratojet. These are in ad- 
dition to its specialized stable of super- 
sonic research aircraft, ranging from the 



Dt. Hugh L. Dryden 


X-1 to X-5 and including the Douglas 
Skyrocket. 

br. Drvden noted that the sharp rise 
in both speed and altitude of modem 
aircraft has resulted in "significant dete- 
rioration of their dynamic stability." 
Forces acting on the subsonic flight of 
propeller-driven aircraft and their result- 
ant oscillations are mild compared to 
the effect with both force and rate of 
oscillation multiplied by supersonic 
speeds until they reach the point where 
pilots no longer can cope with them. 

► Stability Problems-Among the prin- 
cipal stability problems still plaguing 
highspeed aircraft and requiring inten- 
sive research, the following arc dted by 
Dr. Dryden; 

• Pitchup. This is a tendency for an 
aircraft to lift its nose violently, usually 
in a tight turn. The pitchup suddenly 
tiglitens the turn and quickly impo.ses a 
heavier G-load than was anticipated, 
sometimes results in structural failure. 
Earlv MiG-15 model has a marked 
pitchup tendency, and one USAF fighter 
experienced it when speed brakes were 
extended. There have been some suc- 
cessful specific fixes such as wing fences 
and special tail locations but little basic 
knowledge has been accumulated. 

• Flutter. “Flutter today is at best an 
art not a science,” NAC,\ commented. 
Extreme scale of flutter encountered un- 
der varving ranges of speed complicated 
by other factors such as vibrating tip- 
tanks and engine nacelle pods make the 
scope of the problem so extensile that 
it almost defies analysis by present 
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methods. \5'iiig flutter is encountered 
in swept wings through the transonic 
range and tail flutter has produced the 
crash of more than one experimental 
delta-wing prototype. 

• Dutch roll. This combination of vaw 
and roll has been present in aircraft 
since man first flew, but its force has 
become so strong and its frequenev so 
rapid at supersonic speeds that it gets 
beyond control of human reactions. 
Frequency has increased from more 
than a second in World ^^'a^ I aircraft 
to more than several times per second in 
current subsonic jet fighters. 

• Buffeting. Tills occurs with varving 
intensity in al! highspeed aircraft. 

• Extreme lateral oscillab'ons. During 
the highest speed flights of the Douglas 
Skyrocket, test pilot William Bridge- 
man reported violent rolls with the 
wings dipping as much as 75 deg. on a 
side at a rate of 86 deg. per second. 
The ride became so rough that power 
was cut. but oscillations increased in 
violence and onlv unorthodox and extra- 
ordinary control moiements affected 

Extensive NACA research into the 
earlv phases of oscillation problems indi- 
cated thev cannot be complctclv solved 
by aerodynamic means alone and a 
variety of artifidal stability devices, 
either mechanical or electronic, have 
been developed to aid the human pilot 
in controlling the plane during these 
maneuvers. 

But NAC.A predicts that even these 
artificial sfabilits'-type dei’iccs will not 
enable sufficiently precise flight by su- 
nersonic fighters. Because of human 
limitations imposed by the growing list 
of duties required of the pilot at super- 
sonic speeds with corresponding less 
time to do them, it will be necessary to 
dev'elop "super autopilots” that will 
completelv control supersonic fighters 
during critical maneuvers. 


F-86F.«i to Europe 

U. S. .Air Forces in Europe will 
be .strengthened with the latest 
F-86F Sabres, straight from the 
North American Aviation, Tnc.. 
production line at Inglewood. 
Oilif. These are the latest pro- 
duction models of the Sabre series. 
The European shipment will mark 
the first time thev have been sent 
abroad. 

Bulk of Sabres non’ in service 
with USAF, RAF and RCAF in 
Europe are F-86Es. Tlie "aug- 
mented squadron” of F-86Fs 
(about 30 aircraft) will leave for 
Europe soon via the North Atlantic 
ferrv route. USAF does not plan to 
use aerial refueling for the flight. 



Fred B. Lee 


Civil Air Selections 
Await Senate Action 

Senate confiriimtion was awaited last 
neck for appoinrinenfs of Harmar D. 
Dcnm', fr„ and Chan Gurney for Civil 
Aeronautics Board membership and 
Frederick Billings Lee for Civil Aero- 
nautics -Administrator. Oswald Rvan. a 
Republican, still retains the C.\B 
chairmanship conferred on him by 
President Truman. 

• Denny is a 67-year-old former 
Republican congressman from Pitts- 
biirgli. lawyer-imestor and Air Force 
officer, lie will hold the balance of 
power on some airline competition 
policv decisions of the five-man CAB. 
He fills a term expiring this year, but 
a full six-scar appointment next 
(amian appc-.irs likelv. 

• Gurney has been a Board member 

appointment by the Senate is certain, 
lie was South Dakota senator for 12 
scars and headed the Senate Armed 
Sersices Committee in the 80th Con- 
gress, He follows no set line on CAB 
decisions. He leans more tosvard Rsan’s 
side on ccononsic policv. opposing 
“wasteful" competition, but his closest 
friend on the Baird is Democrat Joseph 

• Lee has been deputv CAA adminis- 
trator since 1947 and ssas CA.A Pro- 
gram Planning Officer in 1946. As a 
NasT pilot he pioneered in Nas’al instru- 
ment flight and night-attack develop- 
ment. technique, and training during 
W'orld Wat 11. He flies his own Na- 
sion. Lee has the backing of both Air 
I.ine Pilots .Assn, and Air Transport 
•Assn., and he appears certain of con- 
firmation bv tlic Senate as CAA admin- 
istrator. 

Dennv is the onh' ness-comer to 
fedaal civil aviation regulation. But 


he svas an .Arms- bomber pilot in World 
War I. and in Air Force as a lieutenant 
colonel in World War II, serving as 
assistant air inspector. Eastern Flying 
Training Command, and graduating 
from the Command and General Staff 
School. Ft. Leavensvorth, and the Ad- 
sanced Air Inspector’s School at 
Orlando. Fla. 

Defense Report 

• Study urges $16-bilIion 
air barrier buildup. 

• But plan does not call 
for counter-attack force. 

First signs of a Washington mos’e- 
incnt to speed up and expand defense 
mobilization, particularly defensive 
strength against atomic air attack, have 
.ippe.ired to counter demands in Con- 
gress for cutbacks in military spending. 

A study by Massachusetts Institute 
of Tcchnolo^’. under .Air Force con- 
tract, calls for an air defense buildup 
]3togram that svould cost nearly S16 
billion os’cr a fcw-ycars’ period. The 
sbidv has been submitted to Defense 
Depatrment .ind is being cs'.iluated by 
the newlv appointed committee to ad- 
sise on defense of Nort America. It 
stresses the continuing buildup of long- 
range Russian offensise air posset and 
tiie viilncrabilits' of key U. S. points to 
atomic attack. 

► Working Paper— Tlic program proper 
was not fullv approsed bs' the ,Ait Force, 
or Army and Nas-y. Brig. Gen. Sory 
Smith, Director of US.AF Information, 
told Aviation Week: 

"The Air Force buys a lot of it but 
ccrt.iinlv not all. .Air defense is only 
a part of the problem. Fighters and 
bombers are needed for retaliatory ac- 

The report is scrsing as a “svorking 
paper.” The prospects appeared to be 
that it svill be at least n month, and 
more than likelv several months before a 
program is agreed upon by the Admin- 
istration for submission to Congress. 

Chairman Desvey Short of House 
.Armed Services Committee, after White 
House briefings, said international de- 
velopments under the new Soviet leader- 
ship arc the kev to the situation; 

"WTicn a program is laid out. we 
will want the viess- of all the services. 
AATicther we can spend S16 billion more 
for defense in the next tss o years is the 
question. But this is no time to relax, 
and regardless of svhat it costs the U. S. 
must have what is necessary for de- 

Chairman John Taber of House Ap- 
propriations Committee said defense 
leaders base given no indication to him 
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that tlicrc «’i]l be a requitement for anv 
additional funds in die coming &scal 
year budget now being reviewed by bis 
group. 

► Basic Questions-Senate Minority 
Leader Lydon Johnson and Sen. Stuart 
Symington, former Secretary for Air, 
raised the issue of a bigger defense 
buildup in public speeches, helping to 
build a favorable public atmosphere for 
Administration approval of added mili- 
tary spending that would throw off its 
aims for a balanced federal budget. 

Tlie "basic questions” before us, 
John.son declared, are these; 

• “Does an aggressor nation have the 
planes and the weapons with which the 
United States can be attacked at any 
and every point? 

• "Docs an aggressor nation have a 
stockpile of atomic bombs that could be 
used to strike at cverv American cits? 

• "Do wc have a defensive force ade- 
quate to beat off an attack? 

• "Do we have a force that could de- 
liver dei-astating counterblows against 
an enemy, or have wc placed out faith 
in equipment that is obsolete? 

• “How much time do we have before 
an aggressor nation will be up to its 
peak strength? 

• "Is our militari' force large enough to 
keep pace with the buildiin of the ag- 
gressor or should we be building more? 

“There' are answers to all those ques- 
tions. and thev are not pleasant an- 
swers,” Johnson said. "But they must 
he faced.” 

► Facts and Figures— He called on Presi- 
dent Eisenhower to put the facts and 
figures before the countrv and urged 
that the President "be told that he will 
have the support of the Congress no 
matter how difficult the decisions that 
must be made.” 

"He has the rcsponsibilitv for leader- 
ship,” Johnson declared, "because he is 
our Commander in Chief. In calm, 
measured words, the people mu.st has'e 
the facts— the facts upon which decisions 
can be based. I hope that when the 
time comes the President and tlio Con- 
gress can work togctlier to anivc at the 
correct answers to tlie basic questions 

Membership on the Committee to 
Advise on Defense of North America, 
which is now coordinating Defense De- 
partment's evaluation of the MIT re- 
port. includes Arthur Raimond. I'ice 
president. Doualas Aircraft; N. J. Kelly, 
president. Bell Telephone Laboratories; 
Walker Cisler, president. Detroit F.di- 
son Co.; S. C. Hollister. Dean of Engi- 
neering. Cornell Universitv; S. L. 
Hoade. president. Purdue Universiti'; 
C, C- Lauristen, physics professor. Cali- 
fornia Institute of Technologv: II. S. 
Vance, chairman of the hoard. Stude- 
baher Corp.; R, E. Wilson, chairman of 
the hoard. Standard Oil of Indiana. 


CLOSEUP of retsactable launcher showing compartments for twenjozen 2.75-in. mckets. 

F-86D’s Rocket Launcher Shown 


Air Force has taken the wraps off 
the liithcrto secret retractable belly- 
mounted rocket launcher fitted to the 
North Amoriwn l'-86D Sabre all- 
wcathcr fighter. 

The noiel rocket mount holds 24 
2.75-in. Mights' Mouse missiles, each 
said to Iwi'c the dcstructiic force of a 
75-inm. artillery shell. 

Tlie plane closes on its target using 
cxtcnsii'c ai'ionics equipment. On tar- 
get. the rocket launclicr is extended, the 
missiles are fired and the launcher im- 


mediately pops back into the fuselage. 
TTius a minimum amount of drag is 
presented for only a brief time. 

T he pliotos above depict tlie launcher 
in actual use and a ctoscup of the unit 
in the extended position. 

The all-rocket-armcd I''-86D is pow- 
ered by a General Electric J47GE-17 
engine with afterburner. Last Novem- 
ber one of these planes, fully armed, 
established a world'.s speed record of 
698.5 mph. oict a thrcc-kilometei 
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AEDC Project 

• USAF tosses Tullahoma 
problem to Congress. 

• Sen. Gore suggests four 
methods of operation. 

Air Force last week tossed back to 
Congress the question of who should 
operate the Arnold Engineering De- 
velopment Center at Tullahoma, Tenn. 

Here arc the latest developments; 

• Sccretan- for Air Harold Talbott 
urged repeal of the provision tacked 
onto USAF’s current 1953 fiscal scar 
budget under wliich pavmcnts to Aro. 
u subsidiary of the St. Louis firm of 
Si'crdrup and Parcel. Inc., arc barred 
after NIar. 31. He asked the repeal in 
letters to chaimian Jolin Taber of 
House .Appropriations Committee and 
chairman Styles Bridges of Senate 
Appropriations Committee. Talbott’s 
request was cleared by the Secretary of 
Etefenso and the Director of the Budget 
Bureau. 

• Repciil faced opposition in both 
House and Senate committees. Sen. 
Albert Gore, who led the fight against 
Aro operation last year as a member 
of the House, said he planned to re- 
quest thorough exploration of the 
possibilities for four typos of AEDC 
operation lie considered preferable to 
operation by Aro. These were, in 
order of preference; (1) Direct opera- 
tion by USAF; (2) Direct operation by 
National Advisory Committee for Aero- 
nautics, or the Navy; (3) Operation 
by a non-profit dtMnization; (4) 
Operation by another for-profit fimi. 

• Aircraft Industries Assn, announced 
opposition to a direct government 
operation of the facility. "Although 
action taken by Congress contemplates 
the cut-off of funds to Aro after 
March 1933," the association stat^, 
"the industry . . . continues to 
recommend that AEDC be operated 
by a private contract organization. In- 
dustry is firmly opposed to government 
operation of these facilities, either on 
a military or civil service basis.” 

Faced with the likcliliood of delay 
in congressional repeal to the Aro 
proviso, Talbott said be hoped "tliat 
an interim contract with Sverdrup and 
Parcel, Inc., for the operation of the 
center on a no-fee basis can be entered 
into to meet the problem for several 
months commencing Apr. 1. I must 
state with emphasis, however, that I 
have no assurance whatever that the 
Bureau of the Budget and the General 
Accounting Office would approve such 
an arrangement.” 

► Talbott Position— In explaining his 
position, Talbott stated that although 


"there lias been sonic disagreement as 
to whether or not the compensation 
paid to Aro . . . was excessive. . . . 
I believe it is generally agreed, however, 
that Aro has done its job efficiently 
and that the dciclopmciit of tlic center 
lias proceeded as fast as could be ex- 
pected. It would be most uneconomical 
end unwise, in my opinion, to risk 
losing tlic technical skills and ex- 
perience that liavc been accumulated 
b\ the organization and its employes 
if they can be retained on the basis of 
a compensation which is fair and 
leasonablc. 

"1 foci that it is appropriate to con- 
tinue the contractual relations between 
Aro and the Air Force under a cost- 
plus-fcc arrangement. Tlic amount of 
the fee must be fair and reasonable 
and will be subject to annual negotia- 
tion. It will not necessarily continue to 
be tlic same in subsequent years. The 
Air Force will continue to study the 
method of operation of the center, and. 
if in the future a more economical or 
cffcctii'c method is found to be prac- 
tical, the Air Force will not hesitate 
to make a change.” 

Meanwhile, both NACA and Navy, 
in replies to queries by Gore, reported 
they arc qualified to take over operation 
of AEDC if directed to do so, but 
recommended against this course. 

► Navy Reply-ln his reply, Assistant 
Secretary of Nav\- for Air John Floberg 
stated. "Tlie Na'v has had considerable 
success in tlic operation of large re- 
search facilities such as the Naval 
Research Laboratory, and it also 
operated limited svindtunnci facilities, 
although a major portion of the Navy’s 
aerodynamic research work is pet- 
tbmicd by the NACA. In answer to 
the specific question ... I bclies'e that 
the Navi- could cffectivelv and effi- 
ciently operate the AEDC if directed 
by appropriate authority to do so. but 
I would be reluctant to see it so 
directed." 

Obsening that "in fairness to the 
Air Force, it should be pointed out 
that recruitment and retention of 
properly qualified technical personnel 
are difficult tasks under present con- 
ditions.” Floberg proposed that “if it 
W’ere to be decided for some reason 
that the .Air Force would no longer 
have the managerial responsibility for 
the AEDC. the fact that it has. from 
its inception, been planned as a na- 
tional research f.-icilib-, would seem 
to make it more appropriate to trans- 
fer the responsibility for this important 
project to the NACA where it would be 
available for use both by the armed 
forces and bv industry." 

► NACA l.^r-J. W. Crowley, as- 
sociate director for research, replied to 
Core that "the NACA is now operating 
large windtunnels and propulsion test 
facilities and has on its staff technical 


experts capable of operating facilities 
like those under construction at the 
AEDC." He pointed out that the 
operation of an additional large facility 
would require reassignment of NACA 
personnel "with consequent interrup- 
tion and delay to N.ACA's current liigh- 
priority program of aeronautics re- 
search, much of which is in direct 
support of the development programs 
ot the military services.” 

Crowley also said that policy 
questions which should be discussed 
by the NACA executive committee are 
imolved. As an example, he pointed 
out that ’’the major purposes of the 
-AEDC are the evaluation and develop- 
ment testing of specific advanced 
models of miTitaiy aircraft, missiles and 
engines, which are functions assigned 
to the military services. It is doubtful 
whether these functions should be as- 
signed to NACA." 

More Training Urged 
For Aviation Workers 

Serious shortages of skilled workers 
in the aviation industry could be 
eliminated by setting up sliort-tcrm 
training and apprenticeship programs in 
aircraft maintenance and production 
plants, the U. S. Bureau of Apprentice- 
ship reports. 

In a summary of 1952 activities, the 
bureau says new apprenticesliip pro- 
grams and expansion of existing on-tlie- 
job training produced "gratifying re- 
sults” last year in several airlines and 
aircraft manufacturing companies. 

Ait Force bases continueii expansion 
of apprentice training in maintenance 
.simps, employing more tlian 1,270 
trainees and producing 215 skilled jour- 
neymen by the end of the current fiscal 

Companies setting up ot Branding 
programs included Aircraft Engine Divi- 
sion, Ford Motor Co., Chicago; Lock- 
liccd Aircraft plant. Marietta. Ga.; 
Boeing Aircraft plant, Seattle, and 
North American Aiiation Co., Los 
Angeles. 

Pan American 'World Airways ex- 
panded its apprentice system through 
redesign of shops to allow supervisory 
training, the bureau says. Braniff Air- 
ways and Northwest Airlines both en- 
larged their regular on-the-job training 
facilities. 

Jap Air Import Firm 

fMcGraiv-Hill World News) 

Tokyo-Japan Air Carrier Service Co. 
has been formed in ToIto with $200,- 
000 initial capital to handle imports of 
U. S. aircraft and parts. Parent firms 
are Marubeni of Osaka. Oriental Air- 
craft Industry Co. of Tokvo and Air 
Carrier Service. Washington, D. C. 
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U. S. Tests EKCO on Copters 

British ground control approach radar is evaluated hy 
ANDB, setting sights on all-weather helicopter flight. 


Quantico, Va.— Early long-range de- 
velopments pointing toward helicopter 
instrument flying ate being started here 
by a joint action of the Marine Corps 
and the Air Navigation Development 
Board. 

The modest evaluation program, 
which is now going on with the new 
low-cost British-built EKCO ground 
control approach radar, is an early move 
in the broad program of ANDB's Heli- 
copter Navigation Guidance Group. 
W^ile most of this program still is on 
paper, it seeks eventually to make it 
possible for helicopters to continue in- 
strument flight under weather condi- 
tions that trouble fixed-wing craft. 

► Not Around Comer— However, most 
experienced helicopter pilots will agree 
they do not care to fly on instruments 
in today's helicopters. The rotorcraft 
leave much to be desired in the degree 
of stability provided, except in a few 
cases under autopilot conditions. Be- 
cause of the lack of stability, no civil 
clearances base vet been given in this 
country for unrestricted helicopter in- 
strument flight operations. Los Angeles 
Airways has a restricted clearance per- 
mitting its copters to climb through 
hare under a scattered cloud condition. 

Currently, deselopment is going on 
with artificial horizons and Other in- 
strumentation specifically adapted to 
the helicopter- Also new aerodynamic 
devices aimed at better stabilization of 
the rotary-wing aircraft, have been 
demonstrated to be practical for single- 
rotor and tandem machines hy the 
National Advisory Committee for 
Aeronautics and Navy. 

But until it has hem established that 
the helicopter is ready to he controlled 
bj/ a pilot without exceptional skill or 
without inducing excessive fatigue 
under instrument conditions, ANDB 
does not expect to recommend instru- 
ment flight operations for helicopters. 

ANDB spokesmen fully expect the 
present problems will be overcome by 
developments now underway and that 
eventually helicopters will be able to 
continue instrument flight operation 
under weather conditions that would 
be regarded as near zero-zero for fixed- 
wing aircraft- 

Tentative planning calls for assign- 
ment of lower enroute altitudes to heli- 
copten and separation of helicopter 
traffic from airplane instrument ap- 
proach patterns. Current thinking calls 
for a 300-ft. ceiling and half-mile visi- 
bility minimums for helicopter visual 
flight regulations. 

More than 400 radar-controlled prac- 



EKCO OPERATOR centers azimuth and 
aiiport rndai approach aid in ANDB tests. 


tice approaches by Marine helicopters 
and fixed-wing planes already have been 
conducted here, using the EKCO 
ground control appioacn radar. 

The one-man equipment installed 
here for ANDB evaluation tests is fitted 
into cabinet console designed for air 
transportability. But basically it oper- 
ates the same as the EKCO equipment 
used in England and described in 
Aviation Week (Dec. 8, 1952 p. 59). 

► Broad Program— Capt. G. C. Miller, 
Navy represcntatiie on .ANDB, says 
the device is undergoing a six-months' 
test that started Feb- 1 for possible mili- 
tary and civil uses as a part of the broad 
program of ANDB's Helicopter Navi- 
gation Guidance Group. Plans for pur- 
chase of additional sets in this country 
will depend on evaluation results. Two 
U.S. Ntvv GCA operators are direct- 
ing the EKCO-controlled approaches. 

E, K. Cole, Ltd., the British manu- 
facturer, already has received orders for 
25 of the sets from the Royal Air Force 
as the result of similar British evalua- 
tions at Blackbush .and Benson Ait- 

ANDB purchased the U.S. evalua- 
tion set with wares for $15,000. Ger- 
ald O’Flynn, Cole’s technical represen- 
tative. says the manufacturer expects to 
sell the sets in quantity for less than 
£5,000 ($14,000) in Britain but that no 
price has been set for U. S. sales. 

► Low Density— Designed for instru- 
ment approaches in low-density traffic 
locations, the one-man set will land 


from 10 to 12 aircraft au hour. It is 
not designed for continuous surveil- 

A manually operated VHF direction 
finder is locked in with the radar an- 
tenna (dish) so that the operator, when 
he takes a bearing on a transmission 
from the aircraft, is pointing his three- 
degree radar beam directly in azimuth 
toward the plane. It is necessary for 
the operator to locate aircraft on eleva- 
tion by giving the pilot "steers" and 
instructing him to fly at a specific safetv 
height until an indication appears On 
the radar scope. All that the pilot needs 
is his two-way VHF radio. 

The direction finder can pick up the 
aircraft radio signal at the range of 40 
to 50 mi., but the pilot must be steered 
to within the 16 nautical mile-range of 
the radar, before his "blip" appears on 
the scope. The scope is calibrated in 
two ranges— 0-4 nautical miles and 0-15 
nautical miles. 

O’Flynn estimates the total set will 
weigh approximately 1.500 lb. with 
power supply. He says the set can be 
brought in for use at an advanced base 
by one or two large helicopters and set 
lip in a tent within a few hours. 

For civilian use, it is anticipated bv 
ANDB that many small heliports will 
be established with the expected growth 
of civil helicopter transport traffic, and 
that similar sets can be installed for 

ANA Ready to Quit 
Flying, Reports Say 

(MeCraw-HiH World News) 

Melbourne— Australian National Air- 
u'ays may be planning to drop out of the 
airline business, industry observers here 
again report. Basis for this latest feeling; 
The carrier is said to be dissatisfied with 
a government-sponsored plan to allevi- 
ate domestic competition behveen ANA 
and the nationally owned Trans-Austra- 
lia Airlines. 

ANA reportedly has proposed con- 
solidation of ANA. TAA and some 
British carriers or a splitup of Australian 
routes, limiting competition to the 
Sidney-Melbourne run. Chance of these 
plans being accepted is understood to 

The private carrier has canceled its 
orders for Vickers Viscounts, although 
the government was willing to advance 
a loan of approximately $7 million to 
cover purchase of the turboprop trans- 
port. There were reports ANA would 
purchase Bristol Britannias. 

Another factor is the strong upsurge 
of Labor Patty power. The patty, if 
returned to power, might abrogate the 
present ANA-TAA operations setup and 
nationalize the country's entire airline 
business- 
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Aviation Safety 

Fresh Approach to Safety Urged 

Ben Howard hits stress on crash survival rather than 
prevention; offers new formula for accident rates. 


Alexander McSurcly 

A controversial analysis of aviation 
safety problems is arousing widespread 
discussion within the aviation manufac- 
turing industry and among civil and 
military aircraft users. 

Ben O. Houard, veteran engineering 
test pilot and production consultant, 
bases his provocative safety study on 
the numerical relationship of accident 
frequencies to flights made. He con- 
tends that the present accepted method 
of accident analysis— on a basis of hours 
flown or miles traveled-has very little 
real relationship to safety factors in- 
vohed in each flight. 

His study shows that only 4.9% of 
the accidents he analyzed were experi- 
enced while cruising enroute, while 
95.1% occurred in beginning or termi- 
nating the flights. 

Because of this ratio, he finds the 
most realistic accident analysis meas- 
ures accidents in relation to accident 
exposures. Each flight, with scant al- 
lowance for the length in miles or hours 
flown, equals one exposure. 

► Hits Designs— Howard contends that 
it is economically feasible to reduce 
crash expectancy to less than half of 
its current level. And he blasts at some 
mecific design shortcomings which he 
finds arc still being incorporated in air- 
craft. despite blame as accident causes. 

(The analysis takes on added signifi- 
cance because of Howard's industrv 
stature. He made the first test flights 
on many of today’s transports and was 
an early National Air Race winner with 
planes of his own design, which he 
afterwards built for commercial sales. 
More recently, he has used his long In- 
dus^ experience in development, op- 
erations and production as consultant 
to Douglas and Convair and as general 
manager of Fairchild Aircraft Division, 
until he returned to the West Coast.) 

A paper incorporating Howard’s 
views and explaining his theorv was 
scheduled for presentation at the re- 
cent New York meeting of the Insti- 
tute of the Aeronautical Sciences. 

At San Diego, Howard told Aviation 
Week he withdrew the paper on re- 
quest of New York Institute represen- 
frtis'es after preliminary discussion of 
the controversy involved and sugges- 
tions for deletions- Later he delivered 
the paper before a San Diego IAS sec- 
tional meeting of 100 engineers. 

Howard said he wanted to make it 
clear that he was "not mad at any- 



Bcn O. Howard 


body," but that his analysis was based 
on a careful study over a period of years, 
and that his material was factual and 
qualitatively accurate. 

► New Formula— To demonstrate his 
new formula, he uses as a basis records 
of 36,500 domestic military accidents 
experienced in approximately 100 mil- 
lion airplane flights involving 10 bil- 
lion plane miles and 67,500,000 flight 
hours. The group analyzed includes 
4,200 ffital accidents. He eliminates 
from the analysis collisions while flying 
foiination and forced landings, neither 
are probabilities in airline operations. 

Of those accidents, his study indi- 
cates that only 4-9% were experienced 
cruising enroute, and that the remainder 
occurred in takeoff and climb to cruis- 
ing altitude, and in letdown, landing, 
taxiing, and other procedures standard 
in non-local flight. 

He challenges "the fallacy of equat- 
ing safety on a loss per mile or loss per 
hour basis, instead of the more factual 
measure of loss per unit of exposure.” 

On the basis of the formula, he con- 
cludes that in the last four-fifths of 
our domestic scheduled operating ex- 
perience fatality rates per unit of 
exposure have b«n reduced only 10%. 

► Airplane Comparison— Howard de- 
duces from his accident study that 
crash rates are proportional to the 
size and complexity of the airplane, 
and that crasn costs for equivalent 
flight exposure vaiy as the square of 
the cost of the airplane. 


Replacement of present DC-3 and 
DC-4 domestic schedules widi more 
modem two- and four-engine planes 
means an increase in the average crash 
rate per mile to nearly double, Howard 

On an equal exposure basis, the 
DC-3, which is unlicensable under 
today’s transport requirements, is by 
far tne safest airline transport in gen- 
eral use today, his deductions indicate. 
This record casts suspicion on present 
regulatorv safety concepts, he asserts. 

► Gust Lock Problem- Howard cites 
some of the accidents which have re- 
sulted from failure to disengage gust 
locks, beginning with the first Boeing 
Flying Fortress Model 299 at Wright 
Field in 1935, the United Air Lines 
DC-4 aborted takeoff at La GiiatcUa 
Field, and the most recent C-124 
crash at Larson AFB in December 
1952, which resulted in 86 deaths. 

As a result of Civil Aeronautics 
Board investigation of the DC-4 crash 
at La Guarffia, Howard says, "they 
decided on six items of required cor- 
rective action, none of which was 
even related to a gust loch. Five years 
later, it was decided to require pro- 
tection against this hazard but onlv in 
new designs and hundreds of DC-4 s 
and DC-3s are still flying without this . 
finallv required safeguard.” 

► Cockpit Controls- The veteran test 
pilot asserts that nearly 75% of crashes 
resulting from misuse of controls in 
the cockpit could have been avoided if 
all airplanes were designed with pro- 
tection against misuse— equivalent to 
features already found in some air- 
planes. He estimated that at least a 
third of all crashes are due to such 

Any airplane model having a higher 
frequCTcy of a given-type crash than 
another model in the same category 
is below par in design safety, Howard 
contends. 

"It is up to the designers of the 
aircraft to devise a machine that can 
safely tolerate the circumstances to 
which it will be exposed . . . wings to 
handle the expected airloads . . . and 
cockpit to safely tolerate the expected 
oerformance of the man who is to 
fly it,” he says. 

Faulty cockpit design, Hosvard be- 
lieves, is responsible for 15 times as 
many crashes as structural failure, yet 
there is too great a tendency to leave 
the responsibility up to the pilot "to 
read his check list and do things 
right.” 

Listed among accident causes which 
Howard says can be attributed to ex- 
pecting too much of the pilot’s check 
list are: 

• Attempting takeoff with gust lock en- 
gaged. 

• Failing to put flaps in takeoff position 
before attempting takeoff. 
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• Retracting gear before becoming ait- 

• Retracting flaps first instead of land- 
ing gear, after takeoff. 

• Retracting flaps faster than airplane 

can accelerate to required flaps-up 

• Feathering the tvrong propeller. 

• Lowering flaps and/or landing gear 
before plane is slowed down sufficiently. 

• Failing to lower flaps or gear before 
landing. 

► Too Fast-Spccifically, Howard cites 
cases of two transports which crashed 
as a result of flaps being retracted too 
soon after power loss on one engine 
during takeoff. 

A decreasing rate in the flap retrac- 
tion speed or time delay in the flap 
retraction control circuit would have 
prevented the accidents. 

► Collision Problem— The veteran test 
pilot warns that the airirlane is the 
only carrier that does not enjoy a 
reduction in collision hazard with in- 
crease in size of the vehicle. A tow- 
boat cannot sink the Queen Mary in 


a collision, but a single-place plane 
can and has destroyed a B-36. 

Designers must consider that to 
provide the pilot with anything less 
than the visibility of a pedestrian and 
the dodging ability of a jack rabbit is 
to increase collision risks, he says. 

► Number of Crew— Howard believes 
that safety improves in ratio as the 
number of crew members operating 
an airplane decreases. Ultimate safety 
goal for him is an airplane designed 
tor one-man operation of all things 
affecting safetv- He feels that, except 
for cockpit chores such as operating 
air conditioning, the crash probability 
goes up in proportion to the number 
of people helping to fly the airplane. 
He asserts that records will support 
Ills arguments that the expectancy of 
crashes is increased when the opera- 
tion of an airplane requires the 
assistance of a flight engineer or third 
crew member. 

► Design Details-Designers should be 
requited to watch mote closely instal- 
lation of control cables, airspeed and 



apex of the loop, on its back. These pictures 
are typical of the superior work done by 
British aircraft photographers. The Prenfice 
trainer is powered by a SSO-hp. Alvis 
Leonides radial engine. 


altimeter pressure systems, electrical 
trunk terminals and such things to 
prevent their inadvertent unsafe assem- 
bly. Cited are instances of reversed 
elevator trim tab cables, reversed aileron 
cables, and reversed airspeed-altimeter 
pressure lines. 

► Fite Prevention— Howard wants more 
emphasis on design for fire prevention 
rather Ih.in heavy emphasis on de- 
tection and control. Fire resistant hy- 
draulic fluids and minimum necessary 
pressures in the fuel lines from tanks 
to engines, and confining fuel to ex- 
ternal tanks which will be thrown 
clear of the airplane by a high rate 
of deceleration are urged. He consid- 
ers such items of greater importance 
than insisting that tlic passenger snuff 
his cigaret when the “no smoking" 
sign goes on. 

He reports oite case where a short 
circuit in the "no smoking” sign in a 
transport caused a serious fire and 
major damage to the ai^lane. 

► Crash Protection- Similarly, Howard 
feels that recent emphasis on crash 
survival is disproportionate to empha- 
sis on prevention of crashes. He asks 
for re-examination of the backward- 
seating proposal. 

Cains that would be made by a re- 
cent airline decision to reduce the 
number of passengers (United DC-4) 
to improve chances of survival are 
minor, Howard indicates, compared 
to what could be done by attention to 
design to eliminate tire occurrence of 
fire and crash. 

He calls for a change in regulatory 
agency psychology. 

"At present," he says, “they are 
much more concerned over whether or 
not a safe flight is possible, than they 
are over whetlier or not it is probable, 
liiey make more fuss over the effects 
of humidity on a takeoff than over 
effects of locked controls, more to-do 
over the takeoff flight path with flaps 
than over the position the flaps are 
in during takeoff.” 

Risks in pilot familiarization flights, 
such as flaps-up landings and feathered 
propeller flights, are criticized by 
Howard as unnecessary hazards which 
increase air accidents. He cites crashes 
of three large transports resulting from 
such practices. 

He suggests as a remedy tliat pilots 
could practice poking their finger at 
"red spots painted on the hangar w'all" 
without "tne thrill of living danger- 
ously while poking tlie red reathering 
button.” 

And he urges the importance of 
careful screening of pilots, suggesting 
that Air Line Pilots Assn, "assume the 
moral responsibility of maintaining the 
proficienev and safety of their active 
membership at the highest possible 
level.” 


AVIATION WEEK. Match 23, 



hermetically 
sealed 
magnetic 
glass switches 


HERE’S HOW YOU CAN SOLVE LIQUID 

AND ELECTRO-MECHANICAL CONTROL PROBLEMS 


This extremely sensitive, magreticelly-octuated glass 
switch is the dependable heart of mony Revere control 
instrumenls and can be operated without mechanical 
linkage by smoN permanent mognets or electro magnets 
, , , compact size permits insigllotion in very small 

Enclosed in on atmosphere of hydrogren, exiremely 
light reeds are gold plated for low contact resistance 
and ore copoble of operoting 28 Volts D.C. reloys or 
lights to provide remote signals. Operating time is of 


the order of one Millisecond. Nolurol frequency of the 
reeds is approximately 900 cycles per second, These 
exclusive feotures enoble Revere control instruments 
to meet most liquid control problems. 

Specially trained engineers will be hoppy to discuss 
the deloiled technical aspects of the switch and pos- 
sible cpplicotion to your specific problems. For in- 
formotion write fo; Revere Corporation of Amerka, 
Deparlnieiil 1, North Colony Street, Wallingford 2, 
Conneclkul. 
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Military Airlift Merger Urged 

Cargo expert says air transport resources must Le 


NORTH AMERICAN 

uses 

CIECLE ^ IE4L 

precision 



INUEFINITELY 


200 SERIES f.>r pressures up to 3.000 psi 
800 SERIES foe very low pressure drop 



jioolcd to avoid .supply 

A new concept for tlic organization 
and utilization of military air transport 
is advocated by Maj. Gen. William 
'I’liiinct, deputy commander of tlie Air 
Materiel Command and famed airlift 
expert of tire Cliin.i hump, Berlin air- 
lift and Korean combat cargo. 

Generated primarily from his expeti- 
citcc as commander of the Combat 
Cargo Command in the Korean war, 
Gen. Tunner’s concept calls for meting 
of all military transport resources into 
.1 single air transport force 0]>crating 
mrdcr specific priority ini.ssion set by 
the Joint Chiefs of Staff. I lis views were 
cxprc.ssed in the latest edition of the 
Air University Quarterly Res’icu', an 
official USAF publication. 

► Scattered Transports— "During the 
pa.st several years there have not been 
sufficient transport planes available to 
handle ail onr airlift requirements," 
Tnnncr wrote. ‘'Planned production 
and procurement programs indicate this 
condition sviil exist well into the future. 

"To get maximum utilization of the 
limited air transport equipment avail- 
able at this time, all of the limited air 
transport capabilities must be used in 
the best interests of the country as a 
whole. Air transport today is scattered 
among many commands of the Air 
Foret as well as the Navy and Marine 
Corps, all of whom do not have the 
SJlinc standards of ntilizatinn and prior- 


shortage. scattered planes. 

ity urgency for their use. 

"I fed the consolidation of these air- 
emft into a single command is the most 
efficient way to do the job. The single 
command would be charged with fiie 
lesponsibilih’ for airlift according to the 
urgency of requirements of all the 
armed services— in other words, the first 
needs of the nation. . - ." 

► Trans]>ort Shortage— "Today and in 
the foreseeable hiture, instead of an 
iibundimcc of air transport, we will have 
this vital element in short supply." 
Tunner said. It is most important that 
our priority system for its use include all 
the air transportation available and that 
its product be made as'ailablc, according 
to the situiition. to the Army. Navy or 
-\ir Force or cis'ilian agencies. 

"I believe that this necessity for a 
single organization cannot be over- 
stressed. Unless this can be acliicvcd, 
our air transport resources will be frit- 
tered away in small packages.” 

Gen. Tnnncr said orgiinization of the 
single air transport organization-whieh 
will include transports now assigned to 
Strategic Air Command, Troop Carrier 
Command, fleet logistics support svings. 
MATS and Marine air transports- 
should be based on pros’idiiig three 
types of airlift: 

• Local services within the United 
States. 

• I'niTi'k lines connecting local sen-ices 
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CUT COSTS 

when they buy supplies and materials from Air Associates because — 

* Invemoties at maintenance bases can 
be reduced. 

• Numerous products needed from 
many suppliers can be covered by one Adatlon Supplies Dlflsioiis ef Air Asseclales 

order . . . one delivery . . . one bill ... are bached by 25 years e! eiperience In meeting 
and one payment. airline reitDirenents; 

• Frequent, regularly scheduled deliv- 
eries are made to terminals and EASTERN — 216 Union Street, Hackensack, New Jersey 

maintenance bases from convenient MIDWEST — 5315 West 63rd Street, Chicago 38, Illinois 

warehouse locations. SOUTHWEST - 3214 Love Field Drive, Dallas 9, Texas 

• Fastserviceisavailableinemergencies. WEST COAST - 1231 Air Way, Glendale 1, California 
SOUTHEAST - International Airport, Miami 46, Florida 


/• 


Manufacturers and Distributors of Aviotion Materials and Equipment 


in 



tor basic 

Flexible Shielded Conduit 



that’s dependable in service 


depend on 


Co-Operative! 


Cooforming to current military standards, Duraflex 
basic conduit far surpasses expected life and 

performance standards in actual service. Durable, 
pressure-tight and available in a full range of 
sixes from Vii” and up — in both brass and 
nickel steel — Duraflex conduit offers extra assurance 
of dependability because each piece is job-engineered 
to your specifications. 


Each piece is laboratory and produaion-line tested 
before shipment to guarantee performance 
that’s dependable! 


IM 



in llic Uiiital States and abroad- 
• Transcontinental and ttansoceaiiic 
routes connecting tlic supplv depots of 
Ihc United Slates niHi iiiilitan llic.ik-is 
of opetations abroad. 

► Transport Requirements— -\ircraft to 
meet these rcquircnients sliould be de- 
signed to be tough and rugged (n ithoiit 
fancy fittings), e.isy to fly, easy to main- 
tain with ample cntiagc and a low ton- 
mile cost. Tot the lot'.il serviu's. Tmi- 
ncr rctomuicnded that the current 
troop-carrier types be used. Trunk line 
operations would use aircraft in the 
10- to 25-ton category with a normal 
riingc of 1,500 mi. Tor the longhanl 
work, larger aircraft are needed with 

.\ll of these operations should use tlic 
same facilities and should be closelv 
integrated under a single inanagement, 
Ccn. 'I'linner urged. 

His concepts arc based on the or- 
ganization and opetations of the Korean 
Comb.it Cargo Command and its suc- 
cessor, the 3l5th Ait Division (combat 
cargo), in the early days of the Korean 
war when all transport resources in the 
Far Eastern Theater were merged under 
a single command and executed mis- 
sions on priorities established directly 
b;' the theater commander. Strong op- 
position to the Tunner plan can be c.’c- 
pcctcd from the Nary, Marines, and 
IIS.\F commands such as S.\C that 
now maintain their own air transport 
organization. 

SEC Reports Wilson. 
Talbott Stork Sales 

Dcfcn.se Secretary Charles E. \\'ilson, 
former incsidcnt of General Motors 
Corp., reteised 603 shares of CM stock 
in January as compensation for sendees 
tendered in the past, tire Securities & 
Exchange Commission reported last 
week in its nion tills' official summary for 
February. 

Wilson later sold his tof.il 18,470 
shares in tire corporation as he did the 
21,000 shares of stock in GNf Shares, 
luc.. a holding company and GM sub- 
sidian', as he assumed his new post 
in kX'a.shiiigton. Undersecretary of 
Defense Roger M. K\es, former GM 
s'ice ptesident. acquired 389 shares of 
GM stock in January as compensation 
for past scniccs also, lie later disposed 
of his total holdings of 2,842 shares in 
order to take up his new post. 

Ait Force Seeretan' Harold E. Tal- 
bott is reported by SEC as liaving dis- 
posed of 1.500 shares of common Madi- 
son Square Carden stock in January, 
his total common stock holdings as a 
director of the Carden. 

I'idward B. Xcwill, GM director and 
general manager of Allison Division, re- 
ceived 263 shares of GM stock in Janu- 
arv a.s compensation, giving him total 
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The -fufute of^utomafic 
flight is being shaped here 




In discharging its responsibilities as ihc world's largest 
producer of aviation instruments aad accessories, Eclipse- 
Pioneer must be constantly developing and testing for 
the future, as well as maintaining the highest possible 
quality performance in today’s products- To accomplish 
this complex two-fold job requires far more than just 
ordinary rnethods and facilities, One of many of Eclipse- 
Pioneer's unique facilities is a high-precision analog 
computer installation used for testing and advancing 
world-famous E-P automatic flight systems. Capable of 
solving problems involving 28th order dilTereoiial 
equations having as many as twenty continuously vary- 
ing coefficients, this electronic brain's answers to simu- 
lated Right conditions and related problems are impor- 
tant not only in attaining highest performance in present 
systems, but also in hastening the tomorrow when more 
complete, more efficient flight systems will make the 
automatic airplane completely practical. Here is 
evidence and a typical 
Pioneer is working to 
better precision products 


WORLD'S LARGEST 
INSTRUM 







Consider your actual cost instead of price . . . your rejections of 
faulty materials, Then you’ll discover what other users have 
learned . . . that Parker is your hest het as the one reliable source 
for top<quality aircraft fittings! 

Parker AN and MS fittings are precision-machined . . . under 
approved quality control manufacture ... to meet the exacting 
specifications of aeronautical standards. You can depend on 
Parker, the original aircraft fitting manufacturer. 

AN Fitting Catalog 701 and MS Fitting Catalog 4120A1 available 
from PARKER Aircraft Co. (subsidiary of The PARKER Appli- 
ance Company) 5827 West Century Blvd., Los Angeles 45, Calif. 



YOU CAN GET 
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holdings of 4,608 shares. He also holds 
1,245 shares of GM Shares, Inc., SEC 

Other aviation stock transactions re- 
ported by SEC: 
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Canadair May Build 
Britannia for RCAF 

Construction of Britain's Bristol 
Britannia in Canada by Canadair, Ltd., 
is still 3 strong possibility. Discussions— 
which began about six months ago be- 
tween the Roval Canadian Air Force, 
Bristol Aeroplane Co., Ltd., and Cana- 
dair— still are continuing in Ottawa, 
Montreal and Filton. England. 

If the RCAF does acquire the Bri- 
t.innia. chances ate that Canadair will 
build the transport as an over-water 
reconnaissance plane for long-range, 
low-level operation. The order would 
have to be substantial, considering the 
cost of producing an airplane of this 

In its present configuration, the Bri- 
tannia is powered by four Bri.stol Pro- 
teus 705 tiirboproDS. But for RCAF 
scTS'icc, it is likely that a different 
posvcrplant would be used. Reports are 
that Wright Aeronautical’s R5550 
Turbo-Compound engine is being con- 
sidered in connection with the RCAF 

► Civil Production— A strong possibility 
if RCAF orders the transport is that 
Canadair seriouslv will consider con- 
stnicting the Britannia as a civil air- 
liner after the reconnaissance veraion 
orders have been filled. A market for 
this civil version might be found with 
Trans-Canada Airlines, which has not 
shown any great interest in the Comet. 

Another Canadian market for the 
civil Britannia might be the RCAF it- 
self. to replace North Stars (C-54s) now 
used as transports by Canada's air arm. 

► USAF Production— Meanwhile. Cana- 
dair is turning out F-86s and T-35s for 
the RCAF. About six of the latter craft 
already have rolled off the production 

On its U. S. Air Force T-36A proiect 
for Beech Aircraft Corp., Canadair has 
built and shipped the rear fuselages and 
outer wing sections for the three pre- 
production planes Beech is to assemble 
at Wichita, Kan. 

For its regular T-36A production un- 
der Beech license, Canadair will as- 
semble the entire plane, building the 
forward fuselage, center wing and 
powCTplant package foniard of the fire- 
wall. and subcontracting the rear fuse- 
lage. empennage, outer wing panels and 
aft portion of nacelles. I 


AVIEA 

CORROSION RESISTANT 
STAINLESS STEEL 

HOSE 

ASSEMBLIES 

With mechanically 
applied fittings 
NO WELDING — NO BRAZING 
Detachable for reuse 



AVICA ALl-STAINLESS STEEL flexible 
hose, helical convolutions, can be sup- 
plied with detachable end fittings in 
stainless steel, or olutninum onodlsed, 
according to the application. Complete 
hose assemblies con be supplied for 
use with oil fuels, including ocids; hot 
oils, including synthetic lubricating oils; 
chemicals, ond hot gases; for drain 
lines, tank vent lines, control, fuel an^ 

.AVICA corrosion resistant lightweight 
hose assemblies ore also used for pro- 
tecting electrical wiring ond thermo- 
couple lines in high temperature zones. 
AVICA is olwoys ready to discuss 
special applications with customers and 
to develop hose assemblies to deal with 
unusuol operoting conditions. 

WaiTE TO SPCCI&L PeOJECTS DIPT. A. W. 
FOR FURtHH INFORMAIION 

AVIEA CORP 0 HATtON 
P. O. BOX 1090 
PORTSMOUTH, RHODE ISLAND 
TEL. PORTSMOUTH 479 
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AERONAUTICAL ENGINEERING 


Aircraft Design in Transition 

ways to reach the tough performance goals set by the 


This is a tirne of transition in aircraft design. 

The ideas that were developed to speed World War 
II toward its conclusion have about outlived their use- 
fulness. The nebulous dreams of automatic fighters, 
pilotless bombers and long-range jet transports have 
yet to become tangible stuff. 

So designers everywhere are facing the problems 
posed by interim types, types which must combine 
the better features of missile and airplane, of piloted 
and pilotless flight, of conventional and new con- 
struction. 

Spurred on by the undefined implications of the 
Korean conflict, these engineers are looking at new 


requirements of the jet era. 

These advanced ideas cut a swath across drawing 
boards from layout to detailing. They embrace new 
areodynamic concepts, advanced structural makeup, 
and powerplant innovations. 

Some of these schemes— the hydro-ski, the by-pass 
engine, the crescent wing— were reviewed in the issue 
of Nov. 17, 1952, p. 21. With this article. Aviation 
Week's Engineering Editor, David A. Anderton, con- 
tinues his analysis of what lies ahead, with discussion 
of design and engineering needs of tomonow's lighter- 
interceptor. 


The Interim Interceptor: An Analysis 


* How will engineers link today’s piloted fighters and 
tomorrow’s automatic craft and guided missiles? 

* Some predictions: with tailless deltas, turbojets plus 
afterburners, and integral design. 

By David A. Andcrlon 


Here is bow new ideas could change 
the face of tomorrow’s aircraft designs. 
For one specific example, take the 
fighter-interceptor. 

A typical interceptor mission can be 
defined simply: it is the execution of 
the mission that calls for complex tech- 

nce alerted, the intercepting air- 
craft must take off immediately, climb 
towards its target, find it and destroy it. 
Tlio plane must be able to perform this 
mission in any kind of weather, in any 
climate, by night or day. 

Because rate of climb and destructive 
power are prime adjuncts to such a 
mission, an interceptor is going to be 
light and cany heavy armament. Find- 
ing the target and tracking it will require 
lots of avionic Muipment. Rapid take- 
off and climb will demand a high-thrust 
powerplant. 

So the designer's problem is to take 
all these items, add a well-protected 
pilot to monitor the whole procedure 
and to take over if and when machines 
fail, and enclose the works in the 
smallest possible package. 

It’s the packaging job tiiat poses the 
first problems. 

► How to Begin-In times past, tire de- 
signer has liad sonic kind of an idea 
as a starting place— an airplane shape 
fliat has iicen well proven over tlie years, 


or a favorite French curve for the fuse- 
lage lines. There may have been re- 
strictions on components use; some 
wing panels from an earlier fighter could 
be adapted. Or a whole airplane may 
have b«n selected and modified until 
only faintly recognizable. 

But tomonow's designer may have 
to wait for the answer from a computer. 

Suppose that the design is being de- 
veloped to counter a particular class of 
high-altitude bomber with high sub- 
sonic speed. Instead of going through 
the cut-and-try procedure svhich has so 
long been typical of design practice, the 
target characteristics and sets of typical 
interceptor characteristics are fed into 
a computing machine which grinds out 
the type or types of interceptors that 
will he able to shoot down the target. 

The computer does not desim these 
airplanes, but merely specifies that with 
such a powerplant you will need such a 
wine loading and such a minimum drag 
coefficient, and so on. 

Convair has done this kind of a studv 
for families of bombers, and has devel- 
oped a huge reference frame of parame- 
ters from which can be taken a set of 
characteristics to solve any particular 
requirement. Tlie same technique 
could be applied to the selection of any 
type of aircraft. 

► Aerodynamic Shape— About here is 
where the aerodynamics team will get 
called into the picture. They « ill h.ive 


two major problems: First, to select the 
correct wing shape and therefore deter- 
mine the aerodynamic layout, and sec- 
ond, to .select the proper kind of inlet 
and ducting for the engine air. 

In wings, there is not much choice. 
Tlic criterion is tliinncss, and you can 
get a tliin wing today in straight, swept 
or delta form. Company practice will 
have something to do with the choice, 
and availability of production tooling 
will also have a bearing. 

But there is no doubt that tlie delta 
will receive a large share of the atten- 
tion- Acceptance of the delta layout 
was the outstanding feature of the year 
just past {Aviation Week Mar. 2, 
p. 154). 

There ate indications that the up- 
coming generation of fighters will de- 
pend heavily on the delta wing— or a 
near-delta shape of higli sweep angle- 
for knifing through sonic speed into the 
low supersonic range. There is a fur- 
ther advantage, borne out by weight 
studies made here and abroad: Tire delta 
wing can be built stronger and stiffer 
for the same weight of structure than 
other wing forms. 

► Tailed or TaiUess?-'rhcie ate two 
schools of thought on the question of 
horizontal tails used with a delta layout. 
In England, proponents of the delta 
point out that you need a tail for Pre- 
cise control and maneuverability. Tnus 
a tail appears on the Gloster Javelin all- 
weather fighter and does not show on 
the Avro 698 four-jet bomber, which 
presumably would not be called on to 
perform the gyrations a fighter would. 

in the United States, proponents of 
the delta have produced fighters with- 
out horizontal tails-Convair F-92A, 
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REPUBLIC XF-91 with powerful racket motors and fel plus afterburner is another approach. 



TUNNEL TESTS of Couvait 7002 project, XF-92A ancestor, gave impetus to della choice. 


F2Y-1 and the Douglas F4D-l-which 
arc expected to be maneuverable and 
pteciscly controlled. 

But a horizontal tail undeniably adds 
weight, due first to its own structure and 
second to the additional structure re- 
quired to mount and carry its loads- 
The high Tee-tail shape in favor for 
the tail layout is a natural for flutter 
troubles. 

So the trend in this country is to 
leave the tail off. 

► Letting Ait in— Tliere isn’t much 
choice about air intakes for the fighter. 
The requirement is that the inlet be 
as close to the bow of the craft as pos- 
sible. The pitot entry of the F-92A and 
the F-86 Sabre are good examples. 

But you have a lot of radar for the 
nose of this interceptor and so the 
direct inlet may not be practical. May- 
be you want to undersling the intake, 
as North American has done with the 
F-86D. Or you might go to cheek-oi- 
jowl entrances like those developed on 
the North American F-93A. 

At one time, NACA and others were 
interested in the problem of rear inlets 
for highspeed fighters. 'Hicse were 
generally simple h’pes, located toward 
the fuselage stern.' 

One example was used by Avto in the 
^707 and 707B delta test vehicles. But 
everyone, including Avro, was asvare 
that the location works against any kind 
of decent pressure recovery in the engine 
and the rear inlet was abandoned. 

It seems as if the interceptor will 
have either an underslung intake or a 
cheek-or-jowl pair of inlets. 

► Powerplant Choice— The designer 
needs an engine with high thrust and 
light weight and here the choice is a 
difficult one. 

Lightest engine per pound of thrust 
is the rocket engine; but the weight of 
engine phi.i { -.cl to supply high thrust 


over even a short period of time is 
appalling. Assume a 10-min. mission 
with a l0,000-lb.-thrust rocket motor- 
You will calculate that the fuel needed 
is something like 30,000 Ib- 
Furthcr down the thirsty scale is 
the ramjet. Let us assume the same 
mission time and thrust and add in 
sonic speed. Fuel might then be about 
half the rocket figure, around 15,000 lb. 


With a turbojet plus an afterburner, 
the fuel consumption can be reduced 
further and the total fuel load for the 
mission might then drop to around 
3,000 or 4,000 lb. Then adding in the 
weight of the turbojet itself plus the 
afterburner, you might end with a total 

a lant installed weight of about 
lb., less than the fuel weight 
alone for the ramjet and well under 
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"Most consistent 
'chopper’ on the market” 


Thu's whac a lot of people who use 
vibrators say about the Honeywell Syn- 
chronous Vibtator WG-178. 

They know from experience that per- 

the next— a most important considera- 
tion. This high consistency in the per- 
formance of the WG-178 is a direct 
result of the quality of design and work- 
manship that is a distinctive feature of 
all products manufactured by the 
Honeywell Aero Division. 

Here are some of the other chataner- 
istics of the little “chopper'' ; 



If you'd like to know more about the 
WG-178 Synchronous Vibrator, we'd 
be pleased to send derails. The address 
is Honeywell Aeto Division, Dept. 
401 (AW), Minneapolis 13. Minnesota- 


Honeywell 


m 


OjMi>.o.i3XcaL 



that for the rocket-type powciplant. 

To strengthen the clioicc, remember 
that there is little subsonic ramjet cx- 
ix'riencc in this country outside of the 
Marqiiaidt people, and lliat tlie 10,000- 
Ih.-thru.sl turhojet plus aflcrhiinict is 
praeticalK at hand. Since tomorron's 
fighter is being designed today, the 
choice is obvious. 

The future manned intercc]>tor will 
use a turbojet plus afterburner. 

There is a possibility that jou could 
make a good case for the system re- 
cently exemplified in the I'rcncli Sneaso 
Trident, which is powered by tsvo small 
\larborc turbojets in wingtip nacelles 
and a huge rocket engine in tlic fuse- 
lage. Thrust of the two Marbotes totals 
around 1,700 lb.; the rocket is reported 
to have a thrust of 9,000 lb. 

In this airplane, the major portion of 
the mission-the outgoing Icg-would 
have to be performed on rocket power. 
Coming back, the airplane svould be 
'•cry light and could fly on the Mar- 
bores without being underpowered. 

Rcpifolic's Xr-91 interceptor is a 
strong argument for the combined tur- 
bojet-plus-rocket powerplant. But sup- 
plying the fuel is still a problem when 
you have a thin wing and a fuselage 
full of engine. 

It isn’t a trend, but it is a possibility 
that tomorrow's interceptors 'vill use 
auxiliary rocket engines. 

► Pilot Office— The whole problem of 
designing living space for the pilot is 
one that is beginning to occupy some 
of the best design, research and medical 
minds in the country. 

Basically, the pilot can either sit or 
lie prone. In citlier case he must have 
comfort, visibility, protection and sur- 

Tliete arc advantages to both systems. 
A pilot can sec better if he is sitting 
up. and take G loads better if he is 
lying down. Almost all of our past ex- 

E erience in protection and survival has 
een with seated pilots; current equip- 
ment like the new pressure suit and 
ejection scats are designed on that basis. 

One of the big reasons advocated by 
proponents of the prone position is the 
reduction of drag and the reduction of 
windsliield problems. But nowadays 
tlie engine is so big that a man can 
almost be fitted within its front-view 
silhouette. Tlie windsliield of the 
Douglas Skyrocket has not been re- 
ported as a trouble-maker, and its in- 
fluence can be seen in the canopies of 
the Convair Sea Dart and the Douglas 
F4D Sknay. 

The pilot will fight tomonow from 
a seated position, it appears, 

► Weapons— The remaining big design 
parameter in the interceptor is its of- 
fensive battery. Here the designer is 
walking into one of the biggest fights 
in the services. There are four choices; 
machine guns, cannon, unguided rockets 
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Like a vision of tomorrow, The Aero Commonder, 
America's new high performance twin-engine business 
plane, has token the spotlight in the Golden Age of 
Aviation. This luxurious plane for the executive em- 
bodies the accomplishments of aviation science and 
aeronautical engineering since the time of the first 
flight of the Wright Brothers at Kitty Hawk, on Decem- 
ber 17, 1903. As the fiftieth onniversory of that flight 
approaches, the Aero Commander, which is being pro- 
duced at the rote of two a week with fifty of them 
already hard at work as tools for the business world, 
is o fitting tribute to the Wright Brothers for their out- 
standing accomplishment, and to the phenomenal 
achievements of those who followed in their steps. 






Is compact design your problem? 

here’s how portable electric tool manufacturers 
solve it ivith HKEOI.E BEARINGS 


Torrington Needle Bearings are designed into many portable elec- 
tric tools because their small cross section permits the close shaft- 
center distances so necessary to compactness. 

They have been performance-proved through years of successful 
operation on counter shafts, pinion shafts and spindles in drills, 
buffers, sanders, grinders and other electric tools. 

Since it was introduced nearly twenty years ago, many manufac- 
turers throughout industry have made the Torrington Needle 
Bearing “standard equipment" for products requiring an anti- 
friction bearing that's light, compact and has high rated radial 
capacity. 

Why not find out how Torrington Needle Bearings can be used 
to advantage in your products? 

THE TORRINGTON COMPANY, Torrington. Conn., South Bend 21, Ind. 


TORRINGTOI^jV^^EARINGS 


Needle • Spherical Roller • Tapered Roller • Sir al£ht Roller • Ball • Needle Rollers 
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and guided missiles. According to the 
advocates of each system, each is the 

But which way is the wind really 
blowing? 

Today's top fighter, the F-86 Sabre, 
is holing MiGs with .50 cal. machine 
guns with an effective giinsight system 
doing the "dog worlc." That seems to 
be the obvious clue— it's the system that 
counts, and in theory all you need to do 
is get a single .22-ca1. round between 
the pilot's eyes. 

But the current trend is to the un- 
giiidcd rocket as the main battery. 
About two dozen of the little folding- 
fin jobs can be packed into a nacelle 
on the wingtip (F-89D Scorpion) or into 
an annulus around a radome (F-94C 
Starfirc). Ther' can also be slung in a 
retractable rack underneath the fuselage 
hcllv (F-86D Sabre). 

Disadvantage is the lack of terminal 
guidance, which can be serious because 
of the dispersion. Apparently the acto- 
dr namic characteristics of finned rockets 
leave much to be desired. All the avail- 
able pictures of .salvos in the air ahead 
of the plane show the rounds heading 
onlv approximatch- toward the target. 

Tire ansu'er here is accurate initial 
guidance, whieli is the job of the sight- 
ing system, and firing at the last pos- 
sible second to reduce physical dis- 

► Missiles?— The air-to-air missile is one 
of the brighter spots in the missile pro- 
gram. There is a chance that the Air 
Force will begin to get some of its 
Falcon missiles this year, and the Naw 
has announced that squadrons will be 
equipped with the Sparrow shirting verv 

The size of these weapons is .such 
that a small figliter would be restricted 
to canying about four rounds. Right 
now. you could expect a kill prohabilitv 
of about 50%; thus, two rounds must 
be fired at each target- This means onlv 
tu’O targets per trip. 

But with the short-mission and few- 
target philosophy which dictates inter- 
ceptor design, four missiles should be 
enough. 

Air-to-air missiles should he the main 
battery of tomonow’s interceptor. 

► Details-Witli these characteristics 
roughed out. the design work can begin. 
Biggest single factor in the detailing of 
these nciv airplanes will be the USAF 
licav\' press program. 

Tills gigantic plan is aimed at the 
eventual production of airplanes by 
building large integrated components 
instead of manv little bits and pieces. 
Designers have been quick to appreciate 
the many advantages which accrue from 
acceptance of this basic program, and 
in increasing numbers are beginning to 
design into the program. 

Interceptor aircraft would seem to be 
a natural type to fit in here, because 



such planes are generally wanted in 
quantity. Attrition of aircraft— although 
not necessarily pilots— might be high, 
and the actual number of airplanes 
needed to defend a metropolis ade- 
quately is high indeed under these con- 
siderations. 

Large integrated components will be 
the stnictuiaT backbone of tlie interim 
interceptors. 

New materials will come in along the 
way, also. Titanium, the “wonder" 
metal, will find increasing use; new plas- 
tics for primary structure will vie with 
aluminum and magnesium for the de- 
signer's consideration. 

Metal adhesises— Mctlbond, Rediix— 
will probably not be used in these small 
aircraft. Chief advantage of the ad- 
hesive process seems to come in larger 
aircraft. 

► More Details— Any such prognostica- 
tion as this could not hope to get into 
the myriad details which make up anv 
contemporary airplane. The purpose of 
this analysis was to rough out some of 
the major trends which will influence 
the design of one specific type of future 

Tlicre arc hundreds of problems in 
designing the cockpit and the controls, 
in choosing a landing gear and auxiliarv 
systems. 

There ate modifications bom on the 
drasving boards, in the windtunnel and 
on the first flights. But basically, the 
factors which make it look like a kind 


of an airplane ate the ones which have 
been considered here. 

This is what the final configuration 

The interceptor is a delta-winged 
craft powered by a lO.OOO-lb.-thrast tur- 
Irojet with an afterburner. The radar 
nose has two clieek inlets on either side. 
'I lie pilot site in a conventional cockpit 
under a sharp-nosed, small-paned canopy. 

Four miniatures of this airplane are 
mounted on the wings, a pair on each 
side. T'hese are the air-to-air missiles 
which will kill tlie quarry. 

Undemcatli the smooth skin of the 
plane are a minimum number of stme- 
tiiral parts, formed into shape on one 
of the big presses, machined at high 
speed on new production tools. 

That’s an interim fighter. It might 
be the Convair F-102 or the next- 
iiumcricaliy-ptoduct of Lockheed or 
Republic. Its performance will be su- 
[aersonic, its size small and its efficiency 
iiigh. It will still be flown by a man, 
alfliough he’ll ha\'c less and less to do 
as he approaches the target. 

After this one will follow the missile, 
a natural for tlie job of interceptioi 


Meantime we Iia\e this interim craft. 
It marks a transition from piloted planes 
to missiles. Some day it may be called 
file last of the fighters. 
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‘Automatic Rudder’ in Production 


Javelin's ‘autopilot’ is low-cost, lightweight unit for 
keeping lightplanes out of inadvertent spirals. 


By Philip Klass 

Javelin Aircraft Co. of Wichita has 
begun delivery of production models of 
its recentlv announced low<ost auto- 
matic device designed to prevent a 
lightplane from inadvertently entering 
a spiral during instrument weather con- 
ditions. 

The Javelin device, which weighs less 
than 20 lb. and sells for less than S'lOO. 
is called a “single-axis automatic pilot" 
by its manufacturer. However, from an 
operational viewpoint it might more 
appropriately be called an "automatic 

By any name, the device lias stirred 
so much interest in lightplane circles 
that i.ear. Inc., has decided to enter 
the field and is currcntlv designing its 
own entrv (I.ear now makes a complete 
three-axis lightplane autopilot, the L-2). 
► 'llie Nccd-lhidcr instrument weather 
conditions, wlicii a lightplane pilot is 
preoccupied with his charts and radio 


aids, the plane may drop a wing and 
slip into a slow converging spiral with- 
out the pilot being aware of this condi- 
tion until too late. According to David 
Blanton, president of Javelin, 700 
people have been hilled since 19J6 as 
a result of this "spiral instability.” 

One pO|)ular type of lightplane suf- 
fered 25 instrument weather accidents 
which Blanton says can be charged to 
spiral instability, because the wing 



R.VI'li GYRO, servo motor and fluid clutcl. 
all arc contained in this small, single unit. 


panels were found at distances up to 
two miles from the location of the fuse- 
lage. Blanton concludes that as the 
spiral began converging, the pilot was 
blacked out bj the increased Cs. allow- 
ing the load factor to continue to build 
up until structural failure occurred. 

Moonev Aircraft, Inc., plans to make 
the new Javelin device standard equip- 
ment on its new four-place airplane be- 
cause it offers cheap insurance against 
structural failure, Blanton says. 

► 'Ilie Solution— If a lightplane can be 
kc|)t in straight flight whenever a gust 
drops a wing, the plane's inherent 
lateral stability will return the wing to 
level, thus preventing a spiral. 'I'lic new 
Javelin device operates to oppose a 
change in heading whenever the air- 
|)lane drops a wing. Tlie device docs 
this by spotting a change of airplane 
heading and automatically applying 
rudder to oppose the change. 

In a sense, the Javelin device re- 
sembles the yaw dampers (used in high- 
speed jets) more closely than it docs a 
conventional automatic pilot- 

The thing that distinguishes a yaw 
damper from an autopilot is that the 
former operates from a rate gvro (or 
accelerometer) to oppose airplane yaw- 
ing, whereas tire autopilot operates from 
a ttec-gvro or magnetic compass refer- 
ence to hold the airplane on a specific 
heading. 

Because the Javelin device uses a 
rate-type gyro, it cannot nraintain the 
airplane exactly on a pre-set heading in 

f ;usty air, although it reportedly holds 
leading within a few d^ees in smooth 
air. One advantage in using a rate-type 
gvro is that it is “thumb-proof" and 
need never he caged. 

► In Operation-In a Javelin-eqnippcd 
lightplane, the pilot hardly knows the 
device is present except that tlic plane 
exhibits improved directional stability 
and occasionally the rudder pedals move 
back and forth. 

If the pilot wants to make a large 
change in heading, he applies a small 
amount of rudder pressure to overpower 
the Javelin device. For small changes in 
heading, Javelin is providing a small 
panel-mounted trim control that oper- 
ates through the servo actuator. 

► How It Works— ExccjJt for a panel- 
mounted off-on switch and trim con- 
trol, the complete ".single-axis auto- 
pilot” is housed in one unit. This unit 
contains a rate-type gyro that detects 
airplane cawing motions, and a d.c. 
sen'o motor (and reduction gearing) 
tliat operates through a fluid clutch to 
deflect the rudder control cables. 

Instead of using the conventional 
ma^ctic or potentiometer-fype pick-off 

of electrical contacts. This eliminates 
the need for an intermediate stage of 
electronic amplification between the 
gyro and the servo actuator motor, 
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In Douglas cabin supercharger transmissions . . . 


Monsanto SKYDROL 
mineral oil 16 to 


Fewer fluid changes. Skydrol is 
approved for 4,0(X) hours in Douglas 
cabin supercharger transmissions, 
compared to 250 hours for mineral 
oil fluids. In aircraft hydraulic sys- 
tems, the service life of Skydrol is 
extremely long. To date, no maxi- 
mum life limit has been determined. 
Versatility. Skydrol can be used as 
the standard fluid for all hydrauli- 
cally operated units in the aircraft 
. . . i.e., cabin su|>ercharger trans- 
missions, aircraft hydraulic system, 
landing gear shock struts. Skydrol 


also has been tested successfully in 
oil-operated autopilots. 

Skydrel's lubricity is more than 
double that of conventional hydraulic 
fluids, as proved by laboratory tests 
and service statistics. 

Skydrol is noneerrosive to aircraft 
metals and alloys. 

Skydrol is readily adoploble to all 
types of aircraft with only minor 
changes to the hydraulic system. 
Skydrol is stable at required operat- 
ing temperatures and pressures, 


outlasts 

1 


7onip(«re$p«crflcar/onf and technical data 
>n Skydrol ore contained in this 24-page 
■ ochore. A copy will be 
, at to you on request. Write 
. MONSANTO CHEMICAL 
yCOMPANY, Organic Chemi- 
■ cals Division, 800 North 
I Twelfth Blvd., St. Louis 1, 
9 Missouri. 

Skrdnl: Reg. U.S. Pat. OH. 
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• PROVE rO YOURSEIP that wire does not need bulky insulation to 
stand extreme temperatures, or give you insulating values above 1000 
megohms per 1000 ft, 

• SEND FOR A SAMPLE of Turbo Miniaturization Wire. Test it on any 
electronic application where the condnuous operating voltage does 
not exceed 600 volts R.M.S. See how its thin extruded vinyl primary 
insulation and thinner extruded nylon jacket resist boiling water, oils, 
fuels, hydraulic fluids, fungus, abrasion, etc. 


TURBO MINIATURIZATION WIRE COMES IN AWG 
SIZES FROM 30 TO 12 GAUGE ... in sUndard or 
flexible wiring ... in solid colors, or candy-striped 
colors with I, 2 or 3 tracer combinations, to fit your 
circuit coding needs. 


BULLETIN A-4662 gives you more information 
about TURBO insulation. Ask for it when re- 
questing your samples of TURBO Miniaturiza- 
tion Wire. Write Dept. A3-23. 




thereby control cost and complexity. 

With any change in plane heading, 
the gyro closes one or the other of its 
contacts (depending on the direction of 
the spiral) which in turn excites one of 
two motor fields, causing the motor to 
rotate in a direction to apply counter- 
active rudder deflection. 

► No Contact Problems-The use of 
electrical contacts to control the flow 
of electrical power to a highly inductive 
load like a motor field frequently raises 
problems of contact arcing and pitting. 
Blanton says that this has not been a 
problem in his device to date. Javelin 
guarantees 1,000 hours of equipment 
operation without maintenance. 

After 1,000 hours, gyro motor brushes 
will need to be replaced, Blanton says- 

► Future Plans— Javelin has racked up 
more than 300 hours of flight time on 
a Cessna 140 and is currently running 
tests on a Piper Tri-Pacer which it pur- 
chased several months ago. Production 
of the Javelin device is underway in 
the Wichita plant recently vacate3 by 
Mooney Aircraft Co. when Mooney 
moved to Kerrville. Tex. 

Javelin says that it expects to obtain 
CAA certification for use of its device 
with all popular makes and models of 
lightplanes. This will enable a licensed 
field mecbanic to install the autopilot 
and merely record same in the log book. 
For non-listed airplane type^ a Form 
No. 337 (Repair and Alteration) must 
be submitted for CAA approval. 
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This rocket missile writes a story of the future 


With a shattering roar, a test project 
guided missile takes off for the black 
silence of space. Its intricate electronic 
equipment broadcasts data of vital 
importance back to earth. 

I Boeing engineers were among the 
earliest to be assigned a guided missile 
project at the end oE World War II. 
Their work, which demands a great 
variety of specialized engineering back- 
grounds, now goes fat beyond research 
and design on missiles themselves. It 


includes the development of complete 
systems for air defense. 

Communications, logistics, mainte- 
nance, co-ordination, bases — these are 
just a few of the many sub-areas of 
Boeing's over-all activities in this field. 
In addition, Boeing monitors the activi- 
ties of numerous sub contractors whose 
work is part of this larger, more com- 
prehensive developmental program. 

Sound research, design and engi- 
neering have distinguished a long line 


of Boeing aircraft. Today the same 
sincerity and imagination are dedicated 
to a broad developmental program on 
air defense systems. At the same time 
the company is building the swift B-47 
sLx-jet medium bomber and the great 
new B-52 eight-jet heavy bomber. On 
their own — or considered with air de- 
fense systems — such strategic bombers 
are strong deterrents against attack. 

Whatever Boeing develops and 
builds, you can depend on its integrity. 


’Flrlngofotieol more than one hundred GAP.4 missiles built b>- Boeing is shown. These missiles 
reached speeds of more than ijoo miles per hour. The G.AP.A project, concluded in 1949, pro- 
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South Wind Winterizes 
Continental"Packette"Engines 

...AIRBORNE PRE-HEATER PROVIDES 
STARTING IN LESS THAN JQ MINUTES AT ^5° BELOW! 


Meeting the stiffest requirements of cold-weather starting, the South Wind 
Heater can be used for pre-heating any engine in the Packette series. Makes 



Duct carries 

hot air... 

to crankcase through opening in 

block to heat inside of engine. 

interior -this war 

system for starting phase. 


starting easier, faster at ail tempera- 
tures by flooding engine compo- 
nents, battery, crankcase 
and carburetor with 
warm heated air. 


There's a South Wind Heater for 
every Pre-Heating need 
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► UAL Readies DC-3 For Radar Test- 
United Air Lines tias withdrawn a 
DC-3 from scnicc to begin installation 
of tlic experimental wcatlicr warning 
radar under dcvelopinciit by Radio 
Corpotation of .^iiiciica. (Aviation 
Week Dec. 22, 1952, p. 11). One ob- 
jective of UAL tests will lie to evaluate 
storm penetration ahiliti of proposed 
5.7 cm (wasdengtli) radar. The DC-5 
will use an I8-iii. dia. antenna but re- 
sults will be extrapolated to show per- 
formance possible with 30-in. dia. an- 
tenna which would be used if 5.7 cm. 
is adopted. 

► Collins Enters Microwave Field- 
Newest entrant in the microwave net- 
work field is Collins Radio Co, which 
has a proposal under consideration b\ a 
major airline. 

► F3D Radar— Ihc Westinghouse 
APG-35 search and track radar which 
has enabled Marine-flown F5Ds to down 
several Red night fighters in Korea 
"steins from seven years experience with 
night fighter radar equipment by West- 
inghousc Eleetric Co.," a company 
spokesman says. I he radar is manufac- 
tured at tire VVestiiighouse .Air-Arm Di- 
vision in Baltimore. 

► Report on AA's Reservisor— American 
Airlines automatic reservations com- 
puter, called the Reservisor, handled 4 
million "calls" during its first seven 
months of operation, according to E. L. 
Schmidt of Tclctegisfcr Corp., which 
built tlie device. Semnidt told an AIEE 
audience at the recent national conven- 
tion in New York that a total of 88 
vacuum tubes had been replaced in the 
1,500-tube Resers isor during the seven- 
month period, most of them prior to 
actual tube failure. 

► Cornell Evaluates Tube Failures- 
Cornell .Aeronautical Lab, under Signal 
Corps contract, is now analyzing 
vacuum tubes whicli experience a rejec- 
tion rate of 2% or more at electronic 
equipment manufacturers’ plants to de- 
termine cause of liigli rejection rate. 
If analysis shows tube is not at fault, 
Cornell will analyze equipment for pos- 
sible misapplication of the tube. 

► Study Auto-Tubc Production— Signal 
Corps program is studying application 
of automatic production techniques to 
manufacture of vacuum tubes. Signal 
Corns spokesman thinks that automatic 
production techniques would improve 
tube reliability by eliminating variable 
factors due to human operators and by 
simplifying tube constraction to permit 
automatic assembly.— PK 
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An impressive concentration of top aviation engineers and eiectronic 
specialists was recently assigned to the new Westinghouse Air Arm 
Division in Baltimore. The huge plant, occupying 75 acres next to the 
Baltimore Friendship Airport, has space to integrate all Westinghousc 
air-borne electronic engineering, testing and production facilities into 
one operation . . .with the opportunity for both air-borne and environ- 
mental testing. 

Already this division has designed, tested and put into production 
some outstanding developments. One is the Westinghouse Autopilot, 
the first automatic pilot to utiliae three “non-tumbling” gyroscopes 
and to provide unlimited maneuverability. Also of great value to our 
nation’s military needs are the tremendous advances made on com- 
plete fire-control systems and guided missile systems. 

These rapid strides were possible because of unmatched resources, 
such as: a Flight Engineering Department with hangar and company- 
owned planes ... an REAC Analog Computer with flight simulator 
equipment , . . environmental test facilities, such as the one illustrated 
below , . . and a large staff of trained service engineers. All these 
Westinghouse facilities under one roof for one purpose — advancing 
tomorrow's pushbutton aviation. Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. j.siow 
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AiRCRAFr 1-bcani and channel arc typical stiuctuccs that can be made of plastics. 


Designers Seek Plastics Knowhow 

The materials are here: now we must learn how to take 
advantage of their properties, engineer says. 


New reinforced plastic materials arc 
ready for fabrication into complete air- 
planes, with large savings in produc- 
tion costs in prospect, a leading U. S. 
plastics industrv engineer told Aviation 
Wkek. 

William E. Braham, chief engineer 
of Zenith Plastics Co., Gardena, Calif., 
forecast important savings in simpli- 
fied tooling and in airframe weight, as 
well as advantages in heat-resistance 
for supersonic ffiglit. 

Cited particularly bv Braham arc 
three U. S.-deveioped glass fiber 
plastics: Bakelitc's BV17085 and BV- 
11946, and Cincinnati Testing Labora- 
tories’ 9ILD. A fourth equivalent 
plastic is the British asbestos-Eber 
plastic bonded material, Duicstos. All 
utilize phenolic resins as bonding 
agents. 

► Design Problems— To utilize the new 
icinforccd plastics in primacy struc- 
tures such as wings, fuselages, and tails 
economically and to take advantage 
of their different properties requires 
some new aircraft design techniques, 
Braham said. 

Rapid tempo of development and 
improvement in reinforced plastics and 
lack of coordinated information on 
material properties and production and 
tooling knowhow are responsible for 
the fact that there are feiv U. S. 


designers acquainted with these tech- 

► ^adac Tnmspaiency— Military planes 
built from electronically transparent 
plastics would have considerable advan- 
tage over metal aircraft in eroding detec- 
tion by enemv r.idar networks, Braham 
pointed out. 

Here are some large aircraft plastic 
p.iits already made by Zenith on 
relatively low-cost tooling, according 
to Braham; 

• Aircraft fuselage section about 18 ft. 
long, 6 ft. Iiigh and 34 ft. wide for 
use on a Lockliecd military plane. 

• Radar housing 30 ft. bv 20 ft. by 6 ft. 
for use on a Lockheed WV-2 early- 
warning Super Constellation. 

• Highly-stressed tail surfaces and wing 
sections for large jet aircraft. 

Zenith is making design studies on 
complete wings and fuselages for higli- 
performance jet planes. 

Other Zenith aircraft plastic prod- 
ucts include commercial window frames 
for Conrair 340s and DC6-B transports 
some air intake ducts for jet engines, 
radomes for other planes, and wingtip 
and fintip coverings for flush antennas, 
carrying loads greater in some cases 
than are carried by structural parts ot 
some small fighter planes. Braham said. 

The Zenith chief engineer, formerly 
an aircraft engineer at Glenn L. Martin 


Co. and Lockheed, said his company 
is making an e-stiinated 80% of the 
reinforced plastic parts on military 
aircraft in the U. S. under subcontracts 
to many of the principal aircraft com- 

► Ilcal-Resistant — rcmpcrature-iesist- 
ant qualities of the new plastics begin 
to pay-off in operating temperatures 
hotter than 300F, such as arc en- 
countered at speeds of around 1,300 
iiiph. At twice this speed, the tem- 
perature would be higher than l.OOOF. 
Gcnnan scientists reported records of 
1,500E on the surface of the V-2 rocket 
in flight tests, Braham .said. 

Mechanical properties of aircraft 
aluminum alloys drop rapidly in 
temperatures hotter than 300E, Braham 
said, but the new reinforced plastics 
have indicated tensile and compressive 
strengths of at least 40,000 lb. per sq. 
in. with little or no appreciable change 
in properties at temperatures up to 
500E. 

A still newer resin in early develop- 
ment stage is expected to result in 
material with equally good properties 
up to 600F. the Zenith spokesman 

► Plastic Properties— Although in some 
cases reinforced plastics indicate no 
weight-saving over comparable metal 
structures, there are many where the 
plastics would be lighter. 

Some metal parts of existing aircraft 
and missiles are not licavily loaded, 
but their weights arc governed by 
manufacturing techniques and surface 
smoothness requirements. Often rein- 
forced plastics can be used to produce 
smoother surfaces and sections thick 
cnougli to satisfy requirements and 
«ith appreciable weiglit-savings. Bialiam 
s.iid glass fibers impregnated with 


as much as aluminum alloys of the 
same volume and about 25% as much 
as steel alloys. 

Ratio ot tlic modulus of elasticity 
to density for some of the new glass 
plastics is indicated as almost equivalent 
to tliat for aluminum alloys used in 
aircraft structure. But ratio of sheer 
modulus to dcn.sity for the plastic 
jnaterials is not as high as aluminum 
alloys, so it would be necessary to use 
tlricker plastic sections to attain the 
same stiffness in shear. Howeva, 
Braham said it is relatively easy to 
eliminate by design changes buckling 
caused bv sliear forces in structural 
ijancls made of plastics, while relatively 
Heavy stiffening members are needed 
to eliminate buckling of sheet metal 

It is not yet possible to make a 
general rule to determine whether a 
plastic structure can be made as stiff as 
a metal one of the same weight, 
Braham said. 

► Tapered Plastics— Modem aircraft 
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PRESSURE SWITCHES 

HE^ MAKE TORY’S MS CR AFT 

Greater safety for your planes is the goal of every Aerotec 
designed control. To cover every possible contingency, our in- 
strument specialists have developed hundreds of different types 
of controls. Below are a few typical examples of Aerotec pressure 
switches covering a host of applications, Aerotec is supplying 
thousands of controls of these types to meet today’s demands. 
They are playing an important part in raising the high standards 
of safety on commercial and military aircraft. 



In bending; As good ss light mcl;i1s. 


PRESSURE SWITCH 

Differential Type for Elam Air 
Sensitwity: 

Acluoling Pressur 
3 psi with differ 

28 VDC 5 Amp- inductive 
Complies with A.F. environmental apecifiea- 
tioD 4106S-B 

For stall and flap warning applications and 
as safety switch for cabin de-icing heaters. 




In tension: Better Mian metal alloys. 

requiicmciitx for Wpered metal plates 
is being met at great expense by com- 
plicated machining processes, Braham 
pointed out, and it is felt tliat com- 

e arable tapered plastic .isscinblics can 
c produced witli semi-skilled labor 
and witli no expensive equipment 
other tlian molds for farming the 
structures- The molds usually are less 
costly tlian equisaient tooling to form 
similar metal structiircs, and less floor 
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space and fewer complex assembly 
fixtures are required, Braham said. 

Tlie case svifli which plastic coin- 
pontiifs can be hmided together and 
tile manv structural details that can be 
molded into them during fabrication 
are production adsantages- I.iinitation 
of stoch widths, thicknesses and lengths 
of metal matcriais-which make numer- 
ous splices and joints necessary 
in metal assemblics-makes plastic 
assembls' methods even more attiactisc 
in contrast. Braham said. 

► British Progress— Braham said British 
aircraft development progress, using 
Durestos material, is well ahead of 
lomparabic programs in this country. 
However, he did not consider Durestos 
a better or more suitable material than 
.\merican glass fiber-plastic impreg- 
nated materials. Britain used asbestos 
fibers because of its abundance. 

Fibrous glass material is available 
in large quantities in this country, and 
there is more than enough glass fibers 
and phcnolics to rebuild the present 
U. S. military and civil air fleet from 
these materials if it is desired, Braham 
said. 

Tlie engineer rcfiorted that during a 
recent visit to Kngland he saw a 
Durestos delta wing under construc- 
tion for a Fairev E. 10/47 research plane 
and saw other completed "articles.” 
Some British manufacturers are actively 
engaged in design and production of 
complete guided missile airframes 
et|uivalent in size to some of our 
smaller fighter planes. Braham pre- 
dicted Durestos would appear in in- 
creasing quantity in wings and fuse- 
lages of British aircraft and guided 
missiles in the near future.— .\McS 
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STAINLESS STEEL BELLOWS ASSEMBLIES 
...to your specifications 


T HB BEILOWS ASSEMBLIES 
pictured here give you aa 
idea of the many types we make 
—and we can give you more 
ideas that can make savings on 
your bellows assemblies require- 
ments. For example, we will 
work with you to develop an 


assembly exactly suited to your 
needs. That’s a specialty with 
us— has been for half-a-century. 
Then— our skilled personnel and 
ample facilities can relieve you 
of all production problems and 
worries. You save time, trouble 
and money. 


If you need bellows assem- 
blies for thermostatic devices 
. . . flexible connectors . . . 
expansion joints . . , pressure 
controls . , . hydraulic mecha- 
nisms or for other uses— we 
can help you. Write for helpful 
technical advice. Ask for idea- 
filled Catalog FA-1200. 


FULTON 

SYLPHON 

DIVISION 
KnonllU 4. Tinn. 
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Liquid Spring Offers Strut Gains 

CIT pushes compressed-oil shock-absorbing gear; 
Company sees big future for linear actuators. 


By George L. Clirislian 

Clcvclaud-Clcvclaiici PncumaticTool 
Co., now completely owned by its em- 
ployes, is projecting a three-pronged 
development and produetion drive. In- 
volved in the triple drive arc; 

• New liquid-spring landing gear. 

• Acrol (air-oil) sliock struts. 

• Aircraft linear ucluators. 

The company also is actively engaged 
in research aimed at saving critical ma- 
terials and reducing machining costs to 

► Liquid Spring-AUUoiigh Cleveland 
Pneumatic has been making the Aerol 
combination air-oil shock strut for some 
time, and the equipment has proved to 
be rugged and trouble-free, company 
engineers saw considerable advantages 
in the use of all-liquid springs, including 
increased capacih', smaller size, lighter 
weight- 

As fat back as 1946 and 1947, com- 
pany tests shoued that compressed oil 
could give effectis’e springing and damp- 
ing. Standard AN-0-366 oil compresses 
about 8% when pressure is increased 
from 0 to 23,000 psi. Application of 
the principle was blocked by the fact 
that conventional sealing glands would 
not stand up under the high fluid pres- 
sures requited. 

► Dowty Design— The same problem 
liad been faced by Dowty Equipment, 
Ltd., Cheltenham, England, and licked 
with a mechanical seal that can take 
operating pressures as high as 60,000 
psi. Tlie resulting liquid spring shock 
struts have been used on a number of 
British and Canadian aircraft, including 
tlie English Electric Canberra, the Bris- 
tol Brabazon. several Hawker jet fighters, 
the Avro Canada CE-100 fighter and 
C-102 Jetliner- The Fokker S.13 four- 
placcr also uses the liquid spring. 

Success of the Dowty liquid-spring 
shock struts led Cleveland Pneumatic 
to obtain exclusive American rights for 
tlm manufacture and sale of the equip- 
ment in 1949. Use of tise Clcs’eland 
Pneumatic unit is being planned in sev- 
eral new high-performance jet aircraft 
now on the drawing board. 

But, CPT spokesmen point out. this 
type of landing gear "offers greatest 
adsantages only when installed in air- 
craft designed for its use. It is ob- 
viously not a cure-all. Many types of 


aircraft will continue to be served better 
by Aerol struts of the presently familiar 
type." 

First U. S. applications of liquid 
spring struts will be in near-sonic and 
supersonic fighters where gear stowage 
space is at a premium, CPT expects. 

► Many Advantages— Here are some of 
tlie features that R. C. Gazley, the 
company's assistant chief engineer, sees 
recommending the new-type struts; 

• Increased capacity. Liquid-spring 
struts can be designed for static pres- 
sures of 20,000 to 25.000 psi., whereas 
Aero! struts are designed for the I.OOO- 
!,500-psi. tinge, partly because of die 
explosive nature of air compressed much 
beyond these limits. A 1,000-psi. Aerol 
strut has an extended pressure of 250 
psi. and a fully compressed pressure of 
3,000 psi. 

• Smaller, lighter. The internal pressure 
means this in terms of size; 

Tlie static load on each main gear 
of a hypothetical 150,000-lb. aircraft 
would be 63.000 lb- The piston for an 
Aerol unit for this plane would be 9 
inches in diameter and would be housed 
in a cylinder with lOi-in. outside diame- 
ter. A liquid spring at 20,000 f«i. would 
support this 63,000-lb. load with a pis- 
ton only two inches in diameter. 

Cleveland engineers are happy about 
the design flexibility this choice of two 
different types of gear gives them. 

► Articulatri Gear— Liquid-spring shock 
absorbing units are often used in con- 
junction with levered suspension, or 
articulated. landing gear configurations. 
Such installations ace used much more 
extensively abroad than in the U.S. 

Cleveland Pneumatic finds that ar- 
ticulated liquid-spring landing gears 
offer several advantages; 

• Compact. The gear may bo unusually 
slroit and compact because of the rela- 
tively short shock absorber stroke re- 
quited for a given distance of wheel 
travel. Result is that the gear takes a 
minimum retracted stowage space. 

• Independent unit. Liquid-spring com- 
ponent of the articulated gear may be 
a completely independent unit, so can 
be designed for maximum shock ab- 
sorber efficiency. Structural considera- 
tions are taken care of in the articulated 
gear assembly proper, and the spring 
can be serviced as an independent unit. 

• Structural efficiency. Since support 
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Engineered to complete accuracy in performance, the 
Collins Flight System has so simplified inscrumeni dy- 
ing it is acclaimed everywhere by commercial, executive 
and airline pilots. The Collins Flight System consists 
of two new basic flight instruments, the Approach 
Horizon and the Course Indicator. It supplies all the 
guidance the pilot needs, iiicliidhig uuloma/ic cross 
wind compulalion, to make a smooth, safe approach 
to the runway regardless of weather conditions. In 
addition to providing ideal insuument landing infor- 
mation, the Collins Flight System greatly simjilifies 
cross-country navigation. We have prepared an illus- 
trated booklet outlining the Collins Flight System 
and we will be pleased to send you a copy on request. 


For advanced electronic communications end 


igation equipment, it's . 


COLLINS RADIO COMPANY, Cedar Rapids, Iowa 



2ZM W. Olive Ave., BURBANK 





the gear components proper, they can 
Ik designed for maxmuim stnicturai 
tdicieney- 

• Clear contour- Ccoinctrs- of the at- 
tleiihitcd gear allows all shimmy damp 
iiig, centering and steering mechanisms 
to be locateS in the upper section of 
the gear. Result is that the portion of 
the strut protruding into the iiirstrcam 
can be of unusually clean contour to 
reduce drag. 

• Softer shock, l-'act that the wheel 
moves backward (as well as upward! 
upon initial contact with the ground 
cuts sudden spin-np .shock loads on 
tires and wheels. 'I'hcse loads are be- 
coming increasingly severe as aircraft 
weights and landing speeds increase. 

► Cantilever Gear— Cantilever-type main 
landing gear starts taking the play away 
from the articulated variety as gear 
Icngtii increases, Cleveland Pneumatic 
points out. Variations in main gear 
landing attitude sometimes make the 
use of articulated gear impractical. How- 
ever, this type of strut configuration is 
used on the main legs of the Fokker 
S.n four-seater plane. 

Most liquid-spring main legs are of 
the caiitilcser type. Although resem- 
bling, at casual glance, a standard .Aerol 
gear, there arc basic differences: 

• Outer liquid-spring cslindcr of the 
cantilcvCT type carries no interna! pres- 
sure. Tlierefore, it may be designed 
exclusively for optimum structural effi- 
ciency, Aluminum alloy such as 75ST 
is normally used. 

• The piston rod. usually the moving 
part in an Aerol gear, is fixed to the top 
of tlie outer housing in the liquid- 
spring type to keep flic pi.ston head sta- 
tionaPr'. Head contains damping ports. 
Tlie moving part is the cylinder wliicli 
slides between the outer housing and 
the pi.ston head and tod. Example of 
static pressure contained within the 
cylinder is 15,900 psi. for the Brabazon 
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behinil this trademark 


The newest Fiber Glass plant in the world is Pittsburgh Plate 
Glass Company’s at Shelbyville, Indiana. The first unit of this 
plant was placed in operation last autumn. Today, within less 
than six months, PPG Fiber Glass is available to serve the 
varied needs of industry for Superfine Insulation and for 
Yarns, Strands and Roving. 

Feliind this most modern Fiber Gla.s.s fiperatimi are the 
skills acquired in 70 years of ^assmaking — plus ihc broad 
business experience and facililies which are so important 
in handling the requirements of customers. 

If you use Fiber Glass — or contemplate its use for any 
application — you are invited to investigate PPG's facilities 
for serving you. Pitlsburgh Plate Glass Company, 632 
Duquesne Way, Pittsburgh 22, Pa, District Offices: Chicago, 
Cincinnati, Cleveland, Detroit, New York, Wasliington. 


new research on Fiber Glass 

Continual reaearck has been one ot ibc moat 
impurlunt tariora in niainlaining leatleralii^ tor 

• Carrara structural glass 

• llerculilc all.gla.ss doors 

• massive windows tor atomic research lab. 

Pl'C's research will be equally important in the 
conlinucd development ot its neweal product. 
Fiber Class. Your business may bo among llie 
first to profit. Your inquiries are invited. 
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Frankly, working at North American 
requires hard thinking and plenty of 
vision. Because North American always 
works in the future, Yet, if you are 
interested in advanced thinking, if you'd 
like to work on the planes that will 
make tomorrow’s aviation history, you'll 
like working at North American. North 
American offers these extra benefits, too. 

North Amertcon Extras— 

Salaries commensurate with ability and 

ifig organization • Complete em* 
ployee service program • Cost of liv. 
ing bonuses • Su paid holidays a year 

Excellent opporcuniiies for advance- 
ment * Group insurance indudinp 
family plan • Paid sick leave * Trans- 
poriaiion end moving allowances • 
Educational refund program • Lnw- 
cost group health (including family) 
and arcideni and life insurance • A 
company 24 years young. 

Write Today 

Please write us for complete informa- 
tion on career opportunities at North 
American. Include a summary of your 
education, background and experience. 


HUGE FORGINGS for B-36 landing gear columns ate supplied by Ladish Co., Milwaukee. 


MACHINING by CPT brings tough weight of 8.400 lb. down to 1,200 lb. finished. 


main gear wliich supports a static load 
of 134,060 lb. 

► Slimmer Strut-Still using the Btaba- 
zon gear to illustrate a point, Cleveland 
Pneumatic savs that the strut has a 
10.5-in- outside dianretcr. Strut could 
be made smaller bv raising pressure of 
liquid, or it could be made larger if 
structural efficiency so dictated. Small- 
est diameter for a comparable Aciol gear 
would be 13.6 in. Tlie only change 

E ossible in the convciition.il gear would 
5 to enlarge it. Tliis i.s an example of 
flexibility offered by the liquid-spring 
principle. 

Tlie slimmer struts alluw wheels to 
be closer to the gear’s centerline, and 
lead to these advantages: 

• Less strain. In either one- or two- 
wheel designs, this means lower bend- 
ing and torsional moments for normal 
bnding loads. In a two-wheel gear, 
(one wheel on each side of the main 
strut) this advantage also applies to 
asymmetrical landing loads. 

• Lighter stnietiire. Lower asymmctriciil 


reactions at trunnion points lead to 
lighter airframe structure. 

• Smaller wheel wells can lead to lighter 
well frames, smaller and lighter wheel- 
well doors and door-operating mecha- 
nisms, and more room for other services. 
-And, for gear retracting into the wing 
proper, tlimncr wings may be designed. 

► Efficiency— Load-stroke cuws of oil 
with a plain orifice show efficienev of 
about ?3%. Contrary to the sudden 
ri.se of adiabatic (no heat .iddcd or taken 
away) ait compression curves on the 
compression end of the chart, oil com- 
pression curves arc vetv nearly linear. 

Comparable air-oil efficiency svith a 
plain orifice is closer to 65%. 

► Maintenance-Filling 1 0,000-20,000- 
|).si. struts Mscs a lastly different prob- 
lem from that of pumping up a 1,000- 
psi. Acrol- Grease guns can handle 
pressures up to 5,000 psi. and special 
equipment can easily be designed to 
handle higher pressures, according to 
CIcieland Pneumatic. 

Kvpericnce in Kiigl.ind iiidicnlcs that 


Aerodynomicists 
Stress Engineers 
Aircraft Designers and 

Specialists in all fields ef 

Recent engineering graduates 
Engineers with skills adaptable 
to aircraft engineering 
Eiectricni end Electronic 


NORTH AMERICAN 
AVIATION, INC. 

Dspt. 10, Enginesring Personnel Office 
tes Angeles 45, Calif,; Columbus 16, Ohio 
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tlic liqiiid-ipriiig itiil is iiiaiiitcnancc- 
fccc, requiring very occasional servicing 
at major ovcrliaiil.s only, tlie firm adds. 

laliuratury tests indicate tliat liquid- 
spring seals work well at low temper- 
atures. 'I’hey arc said to be comparable 
to standard "0" rings wliicb seal well 
at —65!'' and do not leak sbaticalb' down 
to -loor. 

llic company docs not anticipate any 
problems from the fact timt liquid-spring 
oil volume decreases with cold, since 
the same thing happens to the ait and 
oil in Acrol stmts without giving any 
trouble. 

► Stmt Developments— Cleveland Pneu- 
matic has been designing and manufac- 


turing Aetol stnitn siitce 1926. 

Once tiles' met the basic needs of 
sliotk absorption and support, CPT en- 
gineers desoted their attention to weight 
and size reduction. 1 his led to the 
cxnisideration of almniiunn for the 

Origiiialh, steel was the basic in- 
grcdient-iisu.ilK S.\M 4540 niekel-citro. 
mium-niohbdcniim steel, heat-treated to 
200,000 p'si. 

•ks new, stronger aluminum allovs 
mine into existcnte-!4ST and 75ST 

for instancc-alumimmi gate a better 
strength/weigbt r.itio than 4540 steel. 
These almnimims have a stress range of 
60,000-72,00(1 psi. and weigh approxi- 


mately one-third as much as steel. 
Therefore any aluminum whose stress 
limits exceed 1/3 of 200,000 psi. has a 
favorable strength/sveigbt ratio over 
slcel- 

Clcvcland Pneumatic made, and still 
makes, aluminum landing gear for cer- 
tain applications. But after CFP tech- 
nicians began investipting 4340 steel 
in the 260, 000-280, 000-psi. stress 
range, steel apin offered the better 
strength/weight ratio. 

► Steel Advantages— Significant advan- 
tages of fabricating landing gears from 
the more highly stressed steel are: 

• Weight-saving. Assistant Chief lin- 
gineer Gar-lev cites a typical large, four- 
engine aircraft: main legs weighing 1,040 
lb, and a 470-lb. nose strut bring total 
gear weight to 1,510 lb. Using high- 
stress 4340 steel at least 15% weight is 
saved-in this case, 226.5 Ib.-cqual to 
one passenger and all his baggage, with 
wci|I:t to spare. 

• Higher takeoff gross. Aircraft gross 
takeoff weights may be substantially in- 
creased without upping landing gear 
weight, as a result of this steel's greater 
strength. 

► Disadvantages— These advantages are 
not achieved without paying certain 
pcn.ilfics, Gazlcv remarks. 

• Toughness. 'Pile stronger materia] is 
extremclv difficult to machine, is almost 
as hard as the cutting tools used on it. 
,\ considerable amount of work was 
needed before the proper carbide tools 
and proper machining feeds and speeds 
were determined. CPT now has the 
large, rugged machine tools required to 
work on vers-high-strength steels in the 
the sizes used for major landing gear 
components. 

• High cost. The finished product costs 
more than struts made from 200, 000- 
psi. steel or aluminum bccau.se of higher 
machining and tool costs. But Cleveland 
Pneumatic predicts that costs will drop 
with continued refinement of machin- 
ing techniques and increased volume 
of production. 

► Linear Actuators— Clci'cland Pneu- 
matic has long been making ball bear- 
ing screw assemblies for actuators. Rc- 
ccntlv it decided to go into the design 
and des'elopment of the entire actuator. 
First step was to acquire exclusive license 
to patent rights of an efficient ball bear- 
ing screw, in this case, the Hoffar 
patents. 

Linear actuators arc fussy mechanisms 
compared to raped landing gear assem- 
blies. Gazlev told .\viatios Week, but 
Cl^ solved the problems involved. 
Cleveland units arc on several produc- 
tion aircraft and at least one experi- 
mental plane. 

Some applications arc rudder trim on 
North American F-SG Sahre.s, horizon- 
l.il stabili/.cr control on a Grumman 
lilane. rotor pitch control on Piasecki 
HUP helicopters, and the wing-sweep 



AIRCRAFT 

TUBING^ 


Immediately Available From Stock 

New metals come and go in the aircraft industry but steel still quietly plays 
the moat important part of all in today's latest aircraft. For landing gear, 
hydraubc lines, engine mounts and the many other important components 
where strength is the keynote, steel tubing still reigns supreme. 

For your steel tubing requirements, for prompt delivery and dependable service 
call Service Steel. We maintain large stocks of aircraft tubing in a wide variety 
of sizes, shapes and specifications to meet your every need. 

Write or phone for latest stock list 


SERVICE STEEL 

VAN PELT CORPORATION 


AVIATION 
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and n iiig-niovemcnt actuators on Beil's 
'.iriablc-swcep X-5 experimental jot job. 
The comp.m\ also makes the complete 
flap-actuating system for the Beech 
'I'-36.4, liiiidiii| |ear-rclraction inecha- 
iiisni for the '/PIN blimp built for the 
Navy fay Goodyear, ami the major coin- 
poiiciits ami hall-sacws for a tadomc 
.ictuating s\stcm. 

CP’l' savs it supplies a big majorilv 
of iloeiiig actuating screw requirements, 
having units on the 577, B-50, C-97, 
H-47 and B-52, 'llie actuator division 
has an order for .1 complete set of ac- 
tuators for one tr.insoiiie windtimncl and 
a set of biill screws for another super- 
sonic tunnel. 

CPT engineers s.iv thes' are in a posi- 
tion to design clcctro-mechaniedl. hv- 
dr.mlic or pneumatic actuators and com- 
plete actuating systems. 

► Production Studies-Cleseland Piicii- 
inatie. because of the nature of its work, 
im'olving considerable inacbining of 
steel and aiimiimini, has done much to 
save materials and machining costs, ofB 

Part of its efforts impinge on the 
US-^F heavy press program, because of 
the size of the forgings used for large 
landing gears m.imifactiircd by CP'T. 

USAh ’s heavy press program was dc- 
.signed primarilv to produce flat forg- 
ings, say Cleveland Pneumatic spokes- 
men. Bceuiise of CPT's requirements, 
some of the new presses will have ai 
ditional side cylinders which will allosv 
the mucliincs' vertical rams to hold 
forging in a split die while side cylin- 
ders extrude forging barrels over the 

Tlie ability to produce tubular, liol- 
low forsngs in sizes now iinptodHCC- 
ablo ■will save important quantities of 
raw materials and allow a significant 
reduction in machining time and cut- 
ting tool consumption. CPT-designed 
hollow forgings altcadv placed in pro- 
duction arc .saving about one million 
pounds of critical raw material over 
similar, solid forgings, according to the 
company. W'lien the new, heavy presses 
come into use, permitting forging of 
still larger |iieces, these savings will in- 

New forging techniques will h.ive to 
be develo]>cd to implement the new, 
large hollow forging mctiiods- 
►Into the Fiihire-Brightcst spot in 
Cleveland Pneumatic's future, sav com- 
pany executives, is "the almost certain 
rapid expansion of ball-sctcw actuators 
to all kinds of uses . . , because of the 
extremely high efficiency of this kind of 
actuator . . . requiring a relatively small 
amount of power to move a given load.” 

The design and construction of shock 
struts for the highspeed, hvdro-ski- 
cqiiip|K'(l sea|)l.iiie also provides inter- 
esting fulure pros|)cets to CFF. Prob- 
lems imohed in designing li\drn-ski 
shock striils would be essentially the 


IF YOU WORK WITH ELECTRICAL 
OR ELECTRONIC CIRCUITS... 



A color film with schematic animation 
and supporting narration ... to help you 
select connectors engineered to your re- 
quirements and operating conditions. 
Disconnect system? Number of con- 
tacts? 'Voltage? Amperage? These and 
other factors are covered in this helpful 
film. In addition you’ll learn how the 
printed Cannon Plug Guide (below) 
leads you to the right connector for any 
job. Request your free showing today. 


CANNON ELECTRIC 

since J9IS 

Main office and plant. Cannon Electric Company, Los 
Angeles 31. California. Factoriea in Los Angeles, New 
Haven, Toronto. Representatives in principal cities. TfflQr 



MODERN TLLKINE PICTURE SERVICE, INC. 234 

4S RKhelelter Plizi, Ne« Yoik 20, H.Y. 


•ITtRUATE BATES, 
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sticks its neck out 
for SAFETY 

You can ta when Airioc is ntl fastened; 
its head sticks up as a warning. A quarter 
turn of the stud and you knaw this positive- 
locking ftsiener is tight, flush and saft. 

Spring tension keeps it locked even undet 
extreme vibration, compensates for varia- 
tions in material thickness. Flush or round 
head type for cowlings, fairings, inspection 
plates, etc.; wing-stud and ring types for 
interior installations. Full range of sizes and 
special designs. Catalog on request. 




ONADNOCK 



same as lno.se suttomidmg laiidphinc 
gear— they have to be able to absorb 
impact loads and must be rctr.ictable. 
Corrosion problems because of salt water 
will have to be solved, however. 

Cleveland Pneumatic Tool Co. was 
founded in 1894. "Ibe original factory 
bad a total area of 600 sq. ft. Today 
tbe companv’s office and shops sprawl 
over almost 562.000 .'q. ft. occupy- 
ing some 18 areas of land and employing 
over 2,700 personnel. 

Lear Distributors 
Get New Sales Plan 

Lcar-Cal Division of Lear, Inc., bas 
set up a ne\v aviation sales program 
wlietcby company salesmen bclp deal- 
ers and distributors get into the firm’s 
limidtcd Grand Clu^>- 

llic program gets its name from the 
sales target figure of $100,000 for Lear 
equipment such as autopilots, aircraft 
radios, navigation aids. etc. 

Salesmen help dc-.ilcrs and distribu- 
tors set up merchandising programs 
ranging from flglit demonstrations to 
advertising campaigns. 



BELLY-MOUNT CAMERA 

To photograph takeoff and landing shots oi 
its DC.6Bs for an educational mos-ic it is 
making, American Airlines ri^cd a camera 
under the alt scebon of one of its planes. 
Masiiy detachable bibniar mount supports 
the camera wliith is protected by a sheet 
metal housing. Camera opens frum the rear 
to allow changug film and focusing of lens. 
Power lead goes through fuselage skiu to 
lounge where the cnmeiaman sits, AA’s chief 
test pilot. Capt. Phil Beckman, had a bek- 
lish job landing the big slii|), lire mount 
had only a 31-in. clearance «ath tiic ground. 
Ilic nose wheel estends 14 in. below its 
nomial ground posibon to allow for shuck 
absorpHon, leaving Ckipt. Bcckiiian less than 
a fuut to plav with uheii landing, as he had 

seraleh llie mount once. 
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combined with 
extra toughness 
and ductility 


Inconel 


for high strength 
at high temperatures 


Ulicn ihe Surface (Jomhuslion Corp. had a nu•tnl proMein in ilieoe 
Joiulrul nearer liners. tlu*y rain.' up w illi a soiulion wliirii may lie hclji. 
ful lo you in soiling )oiir o»ii high Irmiicralurr proldriii. 


,'\rc \<iu aearc'liing for a special alloy dial 
fail staiiil up imder extra high lemperaliirea 
willioiil l■lllbriltlil]g or scaling - - one liiut is 
forrosioii resisting and widi extra slreiiglli 
for liglilsvciglil conslriiclion? 

^ 06 i* Well, dien lake a look at Incoiie]’^. 
Iriconid is a wrought niekel-cliroiniiiin- 
iron alloy cspeeially tioleil for its high 
slri’iiglli null lougliness bodi liol and cold. 

il lias f.xcepiionai resislance to corrosion 
.and oxidulioii. And. in addition, il lias good 
workiibilily. Invoiicl is coinmercinlly nia- 
cliinablf and can be joined by die usual 
weliliiig, brazing and soldering processes 
foiniuon lo iiuliistrs'. 

^ on ran de|ieiid on liivoiicl to retain its 
liigii slrengdi and diictilily even afler re- 
pealed liealing and cooling cycles widi ex- 
po.snrc to leiilperalnrcs us liigli as 2000'' F- 
unil down to exirenicly low sub-zero temper- 

One company that finds Inconel Ihe 
answer lo many of their liigli temperatiire 
prohli-rtis is Tim Jiiirface Combuslion Cor- 
poration. 

They wanted lo make dieit Jaiiilrol air- 
erafl licalcr ligbler and ul the same lime 
deliver more lieal. The liearl of these 
healers was a ,«inoi)lh nielal cylinder which 


served as a coinbiislion lube within a corru- 
gated coinhiislioii chaniher. The Juiiitrol 
■'Whirling Flaitie’’ hums inside, healing Ihc 
metal lo ineandesccnce. 

For greater B.T.U. oulpiil they needed a 
metal dial would sl.iiid up under die extra 
heat. So they hegan the search for a inelul 
that could lake il. After manv gruelling. 
flamc-einluram'i* tesl.s ihev finatlv eanic lo 
Inconel — and it oullasled alt other metals 
Iricil. 

Moreover, units fabricated from Inconel 
were 10% ligliter and gave more rapiil heal 
transfer. I’his the fact lhal they were 
stronger and easier lo fahriealc, 

Ion’ll find coiiiplele information uhoul 
this nscfiil high-teniperainre alloy in oiir 
2-Lpage reference manual, ‘•Engineering 
Properties of Inconel.” Your free copy is 
wailing. Just write and ask for Technical 
Bulletin T-7. 

.And remember, consult your dislribnlor 
of Iiico Nickel Alloys for the latest informa- 
tion on their availability from warehouse 
and mill, Remember, too — il always helps 
lo anticipate yolir requirements well in 
advance. 

The Inlernalioiial Nickel Coinpanv, Inc., 
67 Vl all Street, New York 5, N. Y. 


Inco Nickel Alloys ^ 

MONEL® • "R"® MONEL • "K"® MONEL • "KR"® MONEL 
"5"»'MONEl • NICKEL • LOW CARBON NICKEL • DURANICKEL® 
INCONEL® • INCONEL"®"® ■ INCOlOY ? • NIMONICS'"-' 



NEW AVIATION PRODUCTS 



Engineered 
for Top 



DARNELL 



Navy Studies Anli-Corrosioii Gels 


til itorcd .lircnift en- 
gines InVs oltcii been traced to fnilutc 
of stiimlaiel jirescrvalivcs to prCTeiit tor- 
rosion. 1 liis !ias led to a new specifica- 
tion, Mll^C-55d5, and wnrk on nesv 
coinpoimds that it is liopcd will solve 
the problem. 

"Thixotropy" is tlic key to the solu- 
tioii. 'llic word means "change by 
touch, " New anti-corrosion coinpounds 
under study arc thixotropic, 

I'ortimutcly, a compound wliicli ap- 
peared to possess tlic desired properties 
svas presented to tlic Nas\ at about the 
time the need for it was realized, relates 
Joseph Carroll of the Naval Aviation 
ilxperiincntal Station in Philadelphia. 
Later tests, described by Carroll before 
the Joint Industry Conference on 
Presenation and Packaging held re- 
cently in Camden, N. J„ confirmed the 
belief the compound met these require- 

Navy's job then became one of de- 
veloping means of controlling the for- 
mulation to assure uniform perfomi- 

► Sticks to Job— One fomiulation the 
Nav)’ tried, mixed 50-50 with 1100 oil. 
turns into a hard gel inside the engine, 
yet breaks down when shaken or stirred, 
so that it reconverts to a liquid on en- 
gine operation. 

Tests by Navy show it docs not drain 
off, as have its forerunners, under the 
.action of tropical heat or after extended 
storage, leaving surfaces unprotected. 

For deprcscTvation, the engine is 
timied manually, causing the compound 
to revert to liquid form, and it is 
drained tliiongh deprcscnafioii valves 
on the lower cylinders of the enginc. 
To get the rcniaindcr, the engine is 
fiiished with lubricating oil and the 
compound burned in the combustion 

Now used as a hcasy engine ptesen’a- 
tive for long storage, the compound 
breaks down so well that it may possibly 
be developed into a standard all-purpose 
preservative, providing better protection 
and simplifv'ing inventory by replacing 
fly-away, light preservatives now used 
for miscellaneous short-term protection. 

► Compound Specs— Ore of the prob- 
lems met in drawing up specifications 
was that the compound liad to set suffi- 
ciently to present drain off, but not 
to the extent that it would clog pas- 
sages and present effective circulation 
of oil at engine starting. 

The new gel is thixotropic only 
in some respects. A broken thixotropic 
structure will rebuild itself in the course 


of time and the reaction takes place 
witliinit beat- But the new compound 
must Ik applied hot to obtain llie gel 
smielure and it will not revert to a solid 
mice broken down. 

► Navy Tests-Nasy tests to determine 
capability of the compound to prevent 
corrosion at high temperatures or under 
extended storage consisted of applying 
il at 200F to 1020 stainless steel panels 
having a finish similar to an engine cyl- 
inder surface. 

Tlie coated panels were cooled for 
4 hr. at 77F, subjected to drain-off tem- 
perature of 140F for 20 hr., then ex- 
posed in a humidity cabinet operated 
at 120F under saturated conditions. 
Tlie compound protected the panels for 
00 days. 

Nasy is seeking means of improving 
the tests in the specification, so they 
more nearly simulate actual field con- 

Thc compound presently is suitable 
tor limited fly-away application and a 
5-hr. engine endurance test is included 
in the specification. A number of util- 
ity trainers have used the compound 
experimentally as a lubricant in flight. 



Highspeed Cuiuera 

new c-.imcra capable of producing 
highspeed photos in large negative sizes 
mav prove useful for recording the flight 
Ilf Iiigh-altitudc missiles and pilotless 
•lircraft and photographing windtunncl 
data. 

Utilizing a new design, the Hulchet 
70 takes twenty-five 5-in. or fifG Zi-in. 
oictures on 70-mm. film at speeds faster 
than l/l,200th of a second. A double- 
rotating. disk-type focal-plane shutter is 

Tlic camera has no reciprocating 
parts, every moving mechanism revolv- 
ing, The aim of the manufacturer was 
to eliminate com'cutional camera diffi- 
eiilties such as shutter and film-transport 
eoimilcxity. 

Tlie 32-lb. apparatus is sold without 
lens, but users base installed lenses rang- 
ing from 7 to 40 inches. The lens plate 
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Mipplicd W'itii the camera can be used 
with an Fasfmaii Kodak Aero Kktar 
f/2.5 w'ith a 7-in. fw.ii length. Focusing 

' Charles '\,''nukher Co., liie.. 40 
\hmteo .\sc., li-mipton, \’.i- 



Chuck Ends Chatter 


Chatter caused by excessive oierliaiig 
is minimized with a new lathe thuck, 
designed so it can be mounted up close 
to the spindle bearing, lliis also elim- 
inates need of an adapter, the maker 


The chuck, made by VVestcott Chuck 
Co., is a four-jaw unit for direct mount- 
ing on lathes, milling machines, grinders 
and other machine tools with 2i-in. 
8- thread spindles. O' criiang of the part 
is about i in. less than conventional 
ehiicks, according to the firm. 

Wcstcott Chuck Co.. Oneidn. N. Y. 


ALSO ON THE MARKET 


Diamond tools with improved rustproof 
holders arc available in 26 standard 
types for most industrial dressing 
needs. Diamonds ate set with special 
Colmonoy alloy bond to assure per- 
manent bond under stringent working 
conditions— Diamonds and Tools, Inc., 
19345 John R. St., Detroit 3, Mich. 

Ultrasonic degreasing cleans parts in 
new Circosonic machine. GE ultrasonic 
generator converts high-frequency elec- 
trical energy into mechanical action 
which is transmitted to cleaning solu- 
tion, accelerating normal degreasing ac- 
tion-Topper Equipment Co., Clark 
Township, N. J. 

Bushing driver developed for aircraft 
applications drives threaded inserts, au- 
tomatically positioning them to the 
proper depth below face of casting and 
installing pressure plate to prevent in- 
serts from backing out- Titan Tool Co,, 
Main St., Fairview, Pa. 



On History’s First Commercial 
Polar Flights, ^ilX'Depends On 

EDISON 


For flighes over the arctic wastelands, extra safety precautions — 
extra dependable equipment — are demanded. Yet, when Seandi* 
navian Airlines System began history-making commercial flights 
over this vast, barren area, its DC-6B's Edison Fire Detectioa 
system was the same as that used on planes on scheduled flights 
all over the world. 

This fool-proof warning system consists of thermocouples 
mounted in potential fire zones and connected in series. Rugged, 
vibration-proof and amazingly simple — with no moving parts — 
Edison Fire Detection is completely self-contained, uses no out- 
side power, genetates its own current. 

Only when there is a^rean the system give its alarm. Mechanical 
malfunctioning, grounded or broken leads, cannot cause a false 
alarm. This "sure-fire" detection is an imponant reason why the 
Edison system is used on every major U. S. A. airline— and is ap- 
proved by the Air Force for all reciprocating engine installations. 
Send for free bulletin A\\''3-3003. 



— YOU CAN ALWAYS RELY ON EDISON — 
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Searchlight Section 


OPPORTUNITIES 


AERODYNAMICISTS 

MECHANICAL 
ENGINEERS 
SPECIALIZED IN 
SMALL MECHANISMS 


PHYSICISTS 


OUTSTANDING 

ENGINEERING 

OPPORTUNITY 



'S;,' 


BE A UNITED 

PILOT 



NITED AIR LINE 






SEARCHLIGHT SECTION 



“THm 




appl/CREATlVCsfingmeeringfo research, cfevefopmenf, 


and design 


GOODYEAR AIRCRAFT CORPORATION • 1210 Massillon Road, Akron IS, Ohio 
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SEARCHLiGHT SECTION 



PRODUCTION EXECUTIVE 

We have a position open that carries broad responsi- 
bilities in the field of production of high performance 
aircraft, 

The successful applicant must have at least 12 to 15 
years of heavy experience, with the last 3 to 5 years 
in aircraft manufacturing in a responsible position. 
He will have to be thoroughly familiar with the vari- 
ous phases of airframe production from manufactur- 
ing engineering through delivery of completed planes 
including a famUiority with scheduling and cost con- 
trol. College training is desirable but not essential. 

The plant is located in the Southwest in an area where 
industry in general is expanding at a fast pace. 

All inquiries will be held in strictest confidence. Qualified appli- 
cants will be notified of time ond ploce of interviews. Send your 
complete resume to P-7194, Aviation Week, 520 N. Michigan 
Ave., Chicago 1 1, III. 


ENGINEERS! 

New Aircraft Projects 

RYAN 


SAN DIEGO 

OFCNIHGS FOR 

• Aeredynamiciit* 

• Airframe Designer! 

• Stress Analysts 

• Power Plont Engineers 

• Draftsmen 

Work wlU be on now Ryan 


RYAN 

AERONAUTICAL COMPANY 


SKILLED 

PILOTS 

^ AV>niABLE 

ILOTS IMPlOYMtHT ASEHCY 
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I AMERICAN 
DESIGNED FOR KIliH ALTITUDE 
ROCKET 


I 


SI 


IN OPPORTUNITY 
FOR 

ENGINEERS 

Aeronautical 

Mechanical 

Electronic 

Electrical 

Civil 

MATHEMATICIANS 

PHYSICISTS 

On the job training -for persons 
having experience in industries 
other than aircraft 
Ekc^i ein|>lo^ beneEis 


THE GLENN L MARTIN CO. 
302 TECHNICAL EMPLOYMENT 
BALTIMORE 3, MD. 
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JACK & HEINTZ NEEDS 

PROFESSIONAL 

ENGINEERS 


ROTATING ELECTRICAL EQUIPMENT— A-C or D-C 
ELECTRICAL and ELECTRONIC CONTROLS 
MECHANICAL, SERVO, HYDRAULIC or 
PNEUMATIC MECHANISMS 

HYDRAULIC or PNEUMATIC MOTORS, PUMPS, TURBINES 
ALSO SP£CMt;SrS IN: 

HEAT TRANSFER 
GEAR DESIGN 
STRESS and VIBRATION 
TRANSFORMER DESIGN 
PRODUCTION CO-ORDINATION 


Jack & Heintz, e\c. 

CLEVELAND 1, OHIO 


STRESS GROUP LEADERS 
HELICOPTER 

AIRCRAFT nUAIEIT 
PROJECT 8 SAIES EAGIIEER 




SEARCHLIGHT SECTION 



Dallas, 
Texas 


JVeec/s 

ENGINEERS 

and OTHER TECHNICAL PERSONNEL 


EXPERIENCED IN 
AERODYNAMICS 
POWER PLANT 
ELECTRONICS 
STRESS ANALYSIS 
SERVO MECHANISMS 
STRUCTURES 
ARMAMENT 


CONTROLS 

WEIGHT CONTROL 

LIAISON 

MECHANICAL 

MATERIAL PROCESS 

LOFTING 

DRAFTING 


FLUTTER & VIBRATION 


ATTENTION ENGINEERING PERSONNEL 

BOX 6191, DALLAS, TEXAS 



AIRCRAFT 

AIRCRAFT 

ENGINE 

MECHANICS 


< forget tfi* 

BOX NUMBER 


JOHN S. UAMMOW, IIC. 

Representing Manulaciurers 
in the iircralt Industry 
Now Soliciting New Business 


SELLING OPPOftTUNITY OfFtRCD 


POSinONS WANTED 




T!UTOPTEB^ 


B(pre«enU«va 


G EXECUTIVE rr 


ar. ^Thla a^rcrafi ^waa overbauad ^aod ^boa 
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ElECmONICS ENGINEERS 
WANTED 

SOUTHERN CALIFORNIA 








D9UGUS imClUFT COMMNI, Inc. 

Lone Beach, California 



All Corporation Pilots — 
MALLARD AIR SERVICE 




SAME SIRVICCS 

SAME TRAINED PERSONNEL 



Twin BercI) 0-1 8S Hydroinatic's, 
Custom OH Hadin Panel, ARC OMNI. 

JOMMCTnM TBcrraa lair 



SEARCHLIGHT SECTION 

/ ^ 


E have long specialized in re- 
cruiting engineers and executives 
for leading Electronic and Aircraft 
manufacturers both large and 
smoll all over the U.S.A.— call or 
write us in complete confidence 
for interview appointment in New 
York this week. 


NATIONWIDE 

personnel C C D \/ I /" C management 
SPECIALISTS ^ C IX V I Vm C CONSULTANTS 


HOWARD STANS6URY, Mgr. 

MATHIESON BUILDING 
BALTIMORE— 2, MARYLAND 


OFFICE SPACE AVAILABLE 

Westcliesier County Airport 

While Ploins, N. Y. 



Now Available . . . Lotest Issue 
AN : AND : MS ; NAF : NAS 
Standard Parts Books 



Military Standards 
Engine & Propnilnr Items 
Vol. i Natinrsol Aircraft Standards 



INSTRUMENTS 

Authorized Factory Sales 
and Service 

for 

^ Eclipse-Pioneer 
Kollsman 
U. S. Gauge 

C.A.A. Appraved Repair Stalian 
#3564 

Canltaelars to U. S. Air Farce 
Our stncA ef instroments is one of the 
largest in the East. 

IMMEDIATE DELIVERY 
CALL • WIRE a WRITE 

INSTRUMENT ASSOCIATES 



HAVE FOR SALE ONE NEW, SURPLUS 

JACOBSON ENGINE 
TEST STAND 



AVIATION 
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locMm PV-1 

AVAILABLS FOR IMMEDIATE 
5ALF AND DELIVERY 

CA.A. APMOVIO OVHHAUU 
• «-TUS-tl UOOO.M M. 

#12S56 1/4-28 ElosHc Stop Nut 
33415 5/16-24 Eloslic Slop Nut 
26432 3/8-24 Elastic Stop Nut 

ELASTIC STOP NUTS 

A^N_365— 1«2 

$ 1 . 2 o"per''c n.-^1''n.j. 

AERO FASTENER DIV. 

2120 W. BiGEkOW ST., NEWARK, i, N. ), 

CM, 0., 1 ['ll p 

^ AIR CARRIER ENGINE SERVICE Inc. \ ll^|j IJ ^ 

1 CcStc "ACINOSIR’ '* *»#"» '** 

PRATT S WHITNEY ENGINES 

THREE R2000-7 

No Time Since Commercial Overhaul 

R1830-65'$ 

No Time Since Overhaul SI 650.00 
F. D. SMITH 

AIRCRAFT ENGINE PARTS 

10901 SHERMAN WAY 
SUN VALLEY CALIFORNIA 

C47-A CrUTRE SECTION 

FOR SALE 

Overhauled to latest CJIJL. & 
Douglas specs. Complete with 
sew skin. Less tanks. 

F.03. MiomL Fla S16.SOO 

QUIPCO ASSOCIATES, INC. 

P. 0. BOX u: MIAMI >5, fLORIDA 

AIR CARRIER S^VICE CORP. 
17U G ST.. NW WASHINGTON, D. C. 

BRAND NEWM 

CUSHION Me-142A 

COUPLING MC-203A 

MANUFACTURERS ind SUPPLIERS 

— ALSO AVAILABLE — 

ALLIED ELECTRONIC 
EQUIPMENT CO. 

FOA SALE 

HILLER HELICOPTERS 

Two Model 360— Mid. 19S0. Eicell.nl 
condilion. Spra/ duit iqulpment. 

NAVCO, Inc., HAS in STOCK 

FOR EXECUTIVE AIRCRAFT 

A.R.C. 

BEECHCRAFT 

iipaiaiiiii 

1 DOUGLAS^PARTS 





IT'S TRUE! 

Cuslomon b thsB.it E.idonc.. 

An Tedar Ruih Stnic* 

DC-4-.— DC-3'i 
Ladesta..— B-25J 

WESTAIR IC.pl. AWI 
^^^HTCMISTER COUNTT^^IRPORT^ 

D-T7S Executive Beech 

B 502 g 


BUY FROM ONE SOURCE! 



COMMERCIAL SURPLUS SALES CO. 

4101 CURTIS AVENUE, BALTIMORE 2£, MARYLAND TELEPHONE: CURTIS 3300 
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AIR TRANSPORT 

CAB Splits on Airline Fare Investigation 


Airline Net Profit Margins 

(Compared with other govcrnmcnt-rr^ilated industries) 


19t6 loss 

1947 loss 

1948 0 

1949 5 

1950 7 

1951 6 

” Not available. 




ss CAB docket No. 5509. 


* Profits “unreasonable,” 
some Board officials say. 

* Others call high carrier 
return vital to growth. 

By Lee Moore 

Major airlines are making an all-out 
effort to persuade Civil Aeronautics 
Board to drop the General Fares In- 
vestigation, slated for hearings May 1. 
The Board is presently sjslit on the is- 
sue. Some CAB officials feel that con- 
tinuing high airline profits mav be “un- 
reasonable,” while others agree with 
the carriers that these profits ate neces- 
sary. Airlines fear the inscstigation 
mav lead to further faro cuts. 

When profits slumped tcniporarilv 
last spring, three of the present four 
Board members appros’cd a SI fate in- 
crease, but thev did not agree on the 
question of raising fares es’en mote bv 
eliminating tlic 5% roundtrip discount. 
Since then, business has boomed and 
1952 profits of the big airlines topped 
tlicir record levels of 1951. 

Neatly cverv airline filed a petition 
this month asking CAB to dismiss the 
fare investigation. 

► Sales Margin or Profit Return— Tire 
airlines now urge a revolutionary ap- 
praach to airline profits regulation bv 
CAB- The}' recommend use of the 
.sales profit matgin instead of retum- 
on-investment as proper STirdstick for 
“reasonable” airline carnings- 

Airlincs’ small capitalization in rela- 
tion to annual sales is more like the 
motor carrier business (which Inter- 
state Commeree Commission regulates 
mainlv on a sales profit margin) than 
the heavily capitalized railroad and 
power utilities (wliicli are regulated on 
an investmem-tetnm basis). 

Judging by sales profit margins, their 
|)rofits arc not much out of line with 
other businesses now. the airlines point 
out. Present fares are about right- Air- 
line profits are sariable, A change now 
miglit upset the applecart, thev con- 
tend. So CAB should droo the present 
expensive investigation, they believe. 

Here arc the main detailed argu- 
ments submitted by most domcsric 
tnmklioes this month in petitioning 
the Board to drop the case. 

► Eastern— The issue is whether fares 
shall go up or down, savs Eastern Ait 
Lines. Tlic airlines want no cliange. 


according to EAL, and therefore the 
ease is a waste of time and hundreds 
of thousands of dolkits. There is no 
"issue,” tlic carrier argues, and there- 
fore should be no case- "Tlic Adminis- 
trative Procedures Act contemplates 
tliat hearings be held only in cases 
where there arc ‘issues' involving dis- 
pute.” EAL says, and it is wasteful for 
tlie Board “simply to flex its investiga- 
tive muscles.” 

Eastern proposes a new concept of 
CAB regulation by profit margin in- 
stead of investment return. .Airline rate 
of capital turnover per vear (sales di- 
vided bv capitalization) is like that of 
the motor o-rriers- E'lstern nu*. 

Tomover ratio in 1949 was 144% for 
airlines, 160% for biw and 160% tor 
Iriicking- compared with 57% for rails 
and 29% for electric utilities. Net 
profit marains of iurlincs and motor '■ar- 
riers are also similar. In the excellent 
airline vear of 1951. Eastern sns dn- 
mestr fnmk airline net profit nnr»in 
was 6.3%, buses 5.6%. trucks 2.5% 
and electric utilities I'? .4%. 

receiving the best bargain in transoorta- 
tioii aheadv ” Ameri'^an Airlines states. 
In terms of 1939 dollars, cost of the 
average H-kct is less than 3 cent' ner 
mile, and aiialitv is much improved. 
In 1939 a New York-Chi"ago fi-et-e!-ss 
fieket cost S45 and took 4 hr., 35 min. 
Now an aireoach ticket costs A53. the 
trio takes 3 hr.. 15 min., and the serv- 
iec is far better than first<lass service of 
six vears ago. 

“Thera should he no reduction in a 
fare level which has not produced suffi- 
cient earnings to attract eqiiitv capital.” 
American argues. Conversion to jet 


transports will start between 1955 and 
1958, AA predicts. The jets will cost 
54 million each, plus $1.2 million to 
$2-0 million each for spate parts. If 
the jet fleet numbers 50 to 40% of 
the four-engine piston-engine fleets now 
on hand or on order, the cost will be 
$756 to $873 million. Adding the 
5279-million value of present unde- 
livered orders for conventional planes, 
American predicts capital requirements 
of more than 51 billion. 

American notes possible sources of 
that capital. Depreciation reserses are 
totally inadequate, tlic carrier con- 
tends. because costs rise tapidlv, A 
DC-3 in 1949 cost $125,000; DC-6 in 
1945, $720,000; DC-6B in 1951, $1.2 
million; and a DC-7 in 1953, $2.1 

Depreciation rcscri’cs available to 
buy the predicted Sl-billion fleet will 
eoinc to onlv about $250 million, 
,'mcriean estimates. Tlic remaining 
3S0O-S9OO million must come from 
future earnings and new financing. In 
1958, if 60% of earnings at the 1951 
la'c can be accumulated, tlic airline 
rtill will need $650 million of outside 

But airline securities do not attract 
ii:nrh cquitv capital, American says- 
Offering prices of all the airline issues 
in tlic Fcien years 1946-52 tot-al $157 
million. Current market values of nearly 
90% of these issues are lower than 
their original offering prices. 

Tluis almost cverv airline security 
issue still is belosv its original offering 
price, despite both general price in- 
flation and the rise of the stock market. 
'Die airline securities market still is 
weak, American sai’s. From the cud of 
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COIWA.IR saves 448 man hours per 
plane. ..on^ SPEED NUT fastening nperation! 

, Tremendous savings like these by Con- 
solidated Vultee Aircraft Corporation's 
. San Diego Division may be hard to 
lagine, but.. .they can be made! Convair 
Engineering and Production experts are 
making this amazing economy on one SPEED NUT fastening 
operation.. -the installation of cargo liners in the new Convair 340 
passenger transport! Also, the same operation yielded a sen- 
sational 80? reduction in production time, plus a 40* cut in 
materials and handling. Completing the story . . . the use of this 
U-Type SPEED NUT has eliminated an entire assembly section, 
releasing several trained aircraft workers to other production jobs! 


Considered in terms of industry-wide aircraft production . . . sav- 
ings and production boosts like these can mean millions of dollars. 
For similar solutions to fastening problems you may have, see 
the Tinnerman representative in your area I 
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The LEAR 



A proven autopilot that sets a new high standard of precision flying 
from take-off to landing approach- 
The rugged lightweight Lear L-5 features automatic altitude con- 
trol, automatic approach coupler, automatic protection from hard-over 
signals — plus automatic safety release for manual control with a cor 
rectly trimmed aircraft. Plug-in replacements assure cjuick, low-cost 
maintenance. 

The Lear L-5 and its military version — the versatile F-5 — are flving 
a wide range of aircraft, from jets to multi-engine transports . . . they’re 
frequently called "The Pilot's Autopilot. ' 

fefore you install an autopilot — niid yon irill — let a flight demon- 
stration show you why the Le.ir L-5 Airliner Autopilot is what you 
have been waiting for. 



1951 to Sept. 26, 1952, airline 

securities dropped 19%; electric and 
gas utilities gained 9%; manufacturing 
companies stated even, and tlic com- 
posite gained 1%. 

American cites two reasons for tlic 
poor market: 

• Fluctuation, Domestic trunkline' 
sliowcd a profit during four years of 
the 1946-52 period; net losses were 
recorded tlie other three years. 

• Low dividends. In 1946-51, airline 
dividends totaled only 2% of the 
stockliolders’ cqnitv-a lower vicid than 

Tlierefore. .lirlines inav be forced bv 
low earnings to borrow instead of 
floating new stock issues. In the Big 
Four mail rate case, CAB said air- 
line debt should be less than 40% of 
total invested capital; \-et, American 
says, tlie average airline capitalization 
in 1947 was 47% debt. 

Reasonable profit margins must be 
permitted bv CAB to bolster airline 
earnings and security values to con- 
tinue industry expansion, American 
concludes. 

► TTVA— "Tliorc arc no established 
trends in costs, revenues or profits of 
TWA, or in the national economy, 
that would make possible a statesman- 
like decision in tins proceeding at 
this time,” Trans World Airlines argues. 
Even tlie Si fate increase did not offset 
its cost rise this vear. the carrier savs. 
Operating cost in 1952 went up 18%, 
while revenues gained 16%. There was 
a slight increase in net operating in- 
come before taxes, but TkV'A’s net 
operating income per reienue ton-mile 
decreased almost 15%. 

TW.iV also notes the aircoacli busi- 
ness is new and volatile. Fares are 
fluctuating. Nonsked fares, "a vital 
force in fixing flic fates of the domestic 
tnmkiincs, arc not esen at issue in this 
ease.” the airline savs. 

Because coach is flic most l ital factor 
in the present airline business outlook, 
TW.\ asks how CAB can look at first- 
class fares alone. Coach service ex- 
jvinsion is rapid, and equipment pto- 
gramming is in a state of flux. Until 
these situations settle. CAB slionid 
not tn- to cstaiihsh a nciv relationship 
of first-class fares to coach fares. TW.A 
concludes. 

► Northeast-Northeast Airlines is 
against a fare increase, as well as anv 
decrease. "In the sliorthaul market, 
where tlio revenue need is greatest, in- 
creased fares cannot be expected tn 
create increased air carrier revenues,” 
NEA says. “In fact, in Northeast’s 
case, anv increase . . . would place 
Northeast at such serious competitive 
disadiaiif.igc in relation to other 
(surface) media of transportation . . . 
as to assure a decline in revenues.” 

Tlic carrier also emphasizes that sales 
profit margin is more applicalilc than 
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Postwar Returns On 

Investment* 

Average 
1946-51 1951 
Air trjn.sporl 5% 16% 

Manufacturing 16 14 

Power utilities 9 9 

Telephone &■ Telegraph 8 9 

Class I rails 4 5 

' Net earnings after laxes reported as 
percent of net assets (total assets less 
iiabilities) at beginning of each year. 

Source: Delta Air Lines pelih'on to 
dismiss CAB Docket 5509. 


investment return for airline regulation, 

► Delta— "Since the Board instituted 
this proceeding (fares investigation) on 
Apr. 9, 1952, a new policy of conserva- 
tism toward subsidy, including trunk 
airline subsidy, has been accentuated 
in government thinking," Delta Air 

The company also says the govern- 
ment concept of "reasonable profit” 
for a subsidy-guaranteed industry must 
change radically when that industry 
goes off subsidy and relies on its own 
earnings and savings to cany it through 
bad times, or rapid capital expansion. 
►Capital-Capital Airlines says the 
CAB cut of aitcoach fares in off-peak 
hours already has dropped faros sub- 
stantially. And expansion of all coach 
services is diverting more passengers to 
the lower-fate coach sendees, further 
dropping average fares, the airline con- 

Capital's net operating income in 
1952 was S2 million, compared witli 
S5.7 million in 1951. 

Higher shorthaul fares arc wliat 
Capital needs most, tiie companv savs. 
because of the shorthaui character of 
its routes, which average M2 miles. 
'I he SI fate increase a year ago helped, 
but didn't go far enough, Capital savs. 
However, since this case gives "no 
reasonable assurance” of a mote 
equitable result. Capital urges that tlic 
case be dropped. 

► Btaniff-Braniff Ainvavs emphasizes 
tliat tlic CAB im'cstigation of fare 
levels as a function of profits will be 
weiglitcd heavily by larger profit re- 
turns of the Big Four-American, 
Eastern, TWA and United Air Lines. 
A fate low enough to bring "reason- 
able” profits to the Big Four miglit 
tuin the smaller airlines, Braniff savs. 

Btaniff points out that a drop in a 
Iranscontinental fare also must cut fares 
on the shorter direct and indirect route 
segments, because the regional airline 
must quote competitive fares along 
such routes- 

Tlie carrier says the CAB investiga- 


tion of fares alrcudv has liurt the 
market appraisal of airline securities. 
► Chicago & Southern— “For a sub- 
sidized carrier, the proceeding is point- 
less.” Chicago & Southern Air Lines 
says. Subsidi' carriers already ciiarge 
less than cost of liiiiiliiig the passenger, 
and tlicir chief aim is to increase 
revenue and got off subsidy. To do tiiis, 
the airlines must charge tlic cost of 
tile service. Tims, unless a fare cut led 
to “spectacular” revenue gains, tlie 
present investigation would liavo no 
point for subsidized carriers. Spectac- 
ular gains in first-class revenue arc not 
expected to result from any proposed 
cut. C&S says. 

The company also sai-s “increasing 
costs and declining profits in 1952 in- 
dicate the strong probability tliat tiic 
so-called '51-cent' class of carriers (just 
off subsidy) may require renewed sub- 
sidy assistance in tlie not-too-distant 
future, and one of these carriers. 
Braniff, already has pending an apjilica- 
tion for reinstatement of a ‘need’ rate 
as a result of its Mid-Continent merget.” 

C&S concludes that CAB should not 
proceed with this investigation, at least 
until it lias decided whctlicr tlic sales 
profit margin or tlic imestment rctiirn 
is the proper approach to judging 
“reasonable profits.” 

UAL Earns Record 
gl0.5-Million Profit 

United Air Lines earned a record 
profit of S10.5 million in 1952. cut 
its unit costs and started seienil engi- 
neering and research projects to reduce 
long-term costs furtlier, the carrier’s 
annual report reveals. 

Ilighliglits of the report: 

• Costs dropped 6% to 26 cents per 
available ton-inilc, compared to 28 
cents tile year before. TTiis shows an 
absolute gain of operating efficiency, 
as well as other mi.secllancous unit 

• Cost per revenue ton-mile stayed 
the same as 1951. at 44 cents. It shows 
the company’s overall profitability per 
unit of expense ran equal to 1951. 

• Expansion plans were announced for 
iow-fate coacli service to Boston, Cleve- 
land. Detroit and Washington and 
transcontinental from Los Angeles. 

• DC-6 fleet comersion to Pratt & 
Whitney Aircraft R2800 CB-16 en- 
gines and Hamilton Standard high- 
activity (43-E-60) propellers was started, 
simplifi ing maintenance and operations 
by standardizing tlie DC-6 engines and 
props with tliose of the newer DC-6B 
and Convair 340. The standardization 
program will cut costs further by re- 
ducing inventory of spare parts re- 
quired. Engine and prop conversion 
is more tlian half completed. 

• Airborne radar research and similar 
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NOW... 

ALTITUDE TRAINING 

FOR GROUND AND FLIGHT PERSONNEL 
Now your ground personnelcan be quickly 
trained in the inspection and test of high 
attitude oiygen equipment. Courses for 
engineering, installation and service 
personnel are also available. Facilities 
include altitude chamber for indoctrina- 
tion of pilots and flight personnel. Write 
for full Inforination. 

ALTITUDE INCORPORATED 


projrsrts were begun in air effort to 
maintain “100% all-weather year-’ round 
operations” within a decade. 

• Total revenues gained 24% to 5159 
million. 

• Passenger load factor dropped from 
75% to 73% of capacity, fiut this is 
n small drop to a 33% increase in total 
capacity. 

• Total undepreciated value of U.^L’s 
operating equipment and proMrty 
jumped S33 million, increasing ^rom 
$106 million at the beginning of 1952 
to 5159 million Dec. 51. Net book 
value of property and equipment gained 
524 million to $82 million. 

• Working capital gained $14 million, 
increasing from $6 million to 520 mil- 
lion. Long-term debt increased only 
55 million. Bluest sources of net addi- 
tion to cash during the year were earn- 
ings, 510.5 million, and sale of con- 
rcrtiblc preferred stock. 518 million 
net, Depreciation, amortization, etc., 
totaling S20 million paid for nearly 
lialf of the 542 million invested in 
operating properh' and equipment dur- 
ing the vear. United has spent 5165 
million on capital equipment in the 
postwar period. 

• ■Total taxes of 534 million paid in 
1952 were mote than three times the 
510 million (non-subsidy) mail pay paid 
bv the Post Office to United. 

• Dividends on common stock were 
established for the first time on a 25- 
cent qiuirtcrly basis, plus a year-end 
extra of 50 cents. Total common and 
preferred dividends of 53.664,982 came 
to one-third of total earnings. 

• Stockholders’ return on their in- 
vestment came to about 18%, slightly 
more than the 16% a year ago. But 
net profit margin on sales was less 

► Question Marks— .^mong the major 
uncertainties cited by the company: 

• New routes. U.\L has completed 
hearings before the Cis’il Aeronautics 
Board, seeking removal of Chicago- 
Northwest route restrictions to compete 
dircetiv with Northwest Airlines' non- 
stop service. United, American Airlines 
and Trans World Airlines are asking 
CAB permission to compete with each 
other on remaining one-line and two- 
line prize routes opened up in three 
new area route cases: Chicago-New 
York, Chicago-^Vest Coast (Denver 
case), and New York-Soiitlnvest-West 
Coast (Oklahoma case). UAL does not 
comment as to whether gains to be 
made on its own route extensions would 
be offset by increased competition 
from caniers that may make similar 
inroads on United’s present system. 

• General fares investigation. United, 
along with all the other trunklines, ex- 
presses feat of possible fare cuts that 
niav arise from C.\B’s General Fates 
Investigation, 


• Taxes. United points out that its 
average ticket sale was 5+7.78. Of that 
revenue, $10.67 went to direct taxes 
($6.23 transportation tax, 55.27 income 
tax and 1.17 other), 534.22 went for 
cost of providing the service (includ- 
ing more hidden taxes), and $2.98 was 
left for net profit on the total $47.78 
for the ticket. 

New ACC Chairman 
Is Commerce Official 

The White House has named Com- 
merce Undersecretary for Transporta- 
tation Robert B. Murray, fr.. as new 
chairman of tire Air Coordinating Com- 
mittce-thc executive agency for civil- 
militars' air policy. White House liaison 
man on ACC is Charles F. Willis, as- 
sistant to Sherman Adams, top White 
House aide. 

Willis sat in on the recent first ACC 
meeting under the new Administration. 
At the next meeting, scheduled for the 
third week in .^pril, members will face a 
tough agenda (.Aviation W'fek Feb. 
23, p. 68). 

Murrav succeeds CAB ehaimwn Os- 
wald Ryan as committee chairman. 
Ryan retains his tegular status as ACC 
member reprcsaiting CAB. 

President Eisenhower has not yet 
designated the Air Force member of 
ACC. Two possible Air Force designees 
arc: Undersecretary James Douglas, a 
former ,\merican Airlines director, and 
Assistant Secretary Roger Lewis, former 
Curtiss-Mright Corp. sales manager. 
Meanwhile, Ait Force alternate member 
is US.\F Deputy of Civil Aviation Mil- 
ton M. Turner,' 

Other ACC members ate: Karl D. 
Johnson. .\rmy Undersecretary; John F. 
Flobcrg. Navv Assistant Secretary for 
.Mr. J. Paul Barringer, State Department 
Director of Transport and Communica- 
tions Policy; H. Chapman Rose, Treas- 
ury Assistant Secretary; John C. Allen, 
Postmaster General; ). Weldon Jones. 
Budget Bureau economic advisor (non- 
voting); and Col. Alvin B. Barber. Na- 
tional Security Resources Board (non- 
voting). 

lATA Copter Meet 

fAfeCraw-HiU World News) 

San Juan. P. R.-Top ranking U.S. 
aud foreign rotary-wing aircraft design- 
ers. manufacturers and operators ate 
.scheduled to attend a two-week session 
in San Juan, which will stress use of 
lielicopters in passenger transport. The 
nrceting. under the auspices of the In- 
ternational Air Transport Assn., will 
bt held -Apr. 20-May 2 at the Caribc- 
Hilton Hotel. 

Some 200 LATA members represent- 
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ing all piliivcs of the industry, includ- 
ing maintenance, engineering, opera- 
tions, communication and meteorology 
ate cxijectcd to attend. .Ait terminal 
congestion, air navigation problems 
and future traffic opecatioiiv will also 
be on the agenda. 

Pioneer Subsidy 

• CAB turnss <!omi higher 
mail rale for Marlins. 

• Ruling hits local service 
2-0>2s and Couvairs 

Civil Aeronautics Board set back 
Pioneer Air Lines’ management and in- 
vestors last week with a unanimous 
decision denying extra subsidy for the 
carrier’s recent switch from DC-3s to 
larger, more expensive Martin 2-0-2s. 

■The Board set an effective mail rate 
of 25.40 cents a plane-mile, which will 
produce 51,000,500 a year. This is 
enough to support DC-3 service on . 
Pioneer’s route, but is not sufficient 
for operation of the heavier Martins, or 
Convairs. Tire rate is effective as of 
Apr. 2, 1952, the date Pioneer asked 
for the increase. 

Pioneer announced it immcdiatclv 
would suspend some services, and might 
temporarily suspend all .service during 
transition back to DC-3s- 
► Prior Warning— The uncompromising 
finality of the CAB decision surprised 
some segments of the industn-. But the 
Board opinion reveals that former CAB 
ch.iirman Donald Nyrop vvamed Pio- 
neer president Robert Smith last Mav 
7: "It is the current view of the Board 
that tlic increase should not be under- 
written with mail pay, but being under- 
taken as 11 risk of management, is to 
be borne by the carrier without recourse 
to additional mail pay siibsidv.” 

Iliis statement wa.s not made public 
by Pioneer or the Board, but a similar 
view was presented publicly bv counsel 
of the C.AB Bureau of .Air Operations 
during the winter. 

Here is what the CAB decision will 
me.m, according to informed observers: 

• Pioneer must sell its nine Martins and 
buy DC-3s. 

• DC-3 replacements must not be 
Martins or Convairs of the present 
series. CAB believes, because local serv- 
ice is an extremciv shorthaul, small-field 
operation. 

• Local lines must stay loeal-not ex- 
pand into the trunkline field. 

• BranifF and Continental are saved 
from the threat of Pioneer competi- 
tion. Other trunks similariv ate re- 
lieved from worry about local service 
airline expansion. 

• C.AB subsidy policy does not change 
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significantly «itli tliis decision, llicro 
is a trend toward tiglitening up on 
subside grants, but C.-\B bases the Pio- 
neer decision solely on the question of 
tnan.igcinent svidsbm in biiving Martin 
2-0-2s for operation over Route No, 6-f, 
"we would not be advancing one step 
further towards a better and more eco- 
nomic aircraft for local air service.” 
►Convaits, 'I’oo-Tlic Board also im- 
plies plainly that it will not underwrite 
Convairs for local scrs ice airlines; "The 
Martin 2-0-2 ss-as not designed to meet 
the economic or opaational problems 
of a local air service system, but was 
tailored to trunkline requirements. . . . 
Convair aircraft, which are larger, faster, 
and more expensive than the Martin 
2-0-2 . . , like the Martin, «ctc designed 
with trunkline requirements primarily 

The Board says a mixed fleet of 
2-0-2s and DC-3s would be csen more 
costly than the present Martin opera- 
tion. Thus the Board leaves but one 
avenue open for Pioneer; .sell the 
Martins and again buy DC-3s. The new 
25.40-cent-a-milc rate compared nifh 
previous rate of 26. S9 cents, 

A recent unaudited Pioneer income 
statement reports a net operating loss 
of S390.000 for 1952 at the old mail 

C,-\B estimates the new SI.000.500 
annual rate is $903,000 subsidv and 
$97,500 compensators- for mail carriage. 

► Financial Impact-Pioneer ofRcials 
did not disclose their next ninsc. Presi- 
dent .Smith was in Washington when 
the Board announced its deci.sion. He 
fle«' back to Dallas the following dav to 
discuss what slioiild be done next. 

llic Board docs not believe Pioneer 
will suffer much financially, if the pres- 
ent situation on the .second-hand plane 
market continues. It has been asserted. 
C.-3B says, that Pioneer sold its DC-3s 
at the peak of tiie market last vear, and 
can buy DC-3s back cheaper todav. 
CAB says it is also ''asserted" that 
"current market sahic of Pioneer's 
Martin 2-0-2s substantially exceeds the 
price paid by the carrier" ($300,000 
each plus spares and overhaul cost). 

► Local Service Only— The Board opin- 
ion states; "It is our conclusion that 
management's forecasts and estimates 
were unreasonable and that a sound 
csahiation of flic rclatise profit and loss 
potential to tiic carrier of the DC-3 
and its replacement u'ith tlic equip- 
ment considered and chosen by the car- 
rier should have led to the retention of 
the DC-3s, 

"llic economics nf Martin 2-0-2 op- 
eration . . . svill ncccssarih' hasc the 
effect of turning Pioneer’s presionsly 
successful efforts at developing local air 
transportation for the cities currcntlv 
scrs'cd oil its route, and expansion of 

scA-ed, to expansion into, and competi- 
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tion svith, trunkline operations,” the 
Board states. “We belici-o that the 
latter road invites a continued and un- 
ivarrantcd drain on the public treasury 
and danger to the entire local service 
experiment.’' 

"W'c note that one of the considera- 
tions moving Pioneer’s management to 
re-equipment with postwar trunkline 
aircraft was its desire to maintain equip- 
ment parity for competitive reasons 
with trunkline caniers. . . .” The Board 
concludes this point with the state- 
ment, "Pioneer’s authority to provide 
service over Route No. '64 was not 
granted for the primary purpose of com- 
peting with tran'k caniers. and we do not 
recognize competitive considerations as 
a significant justification for (subsidiz- 
ing! new equipment.” 

►Pioneer Reaction- .A Pioneer spokes- 
man temicd the CAB decision "A 
womi’s-eyc view of the future of local 
transport.” He said this is the first 
time the Board ever has refused to 
underwrite cost of introducing new 
planes, citing Northwest’s SlO-million 
total increase in mail pav 1948-50 over 
1947, before introduction of Strato- 
cruisers. He saw such locals as Centra! 
doubled or tripled their subsidv reed 
when thev wont from small planes like 
the Beech Bonanza to the DC-3. 

Pioneer also notes that it is the old- 
est local service line, having .started in 
1945 n-ith nine-seat Lockheed Elcctra 
transports. Pioneer was one of the 
lowest-cost operators before the switch 
from DC-5s to 2-0-2s. 

CAB disagrees with the Pioneer argu- 
ment that new eouipment alwavs rates 
subsidi- support. In previous cases, the 
Board opinion states, the setup in 
eouipment has held promise of incieas- 
ing ctBcicncy. But the Martins are not 
.suited to local operations. Pioneer 
counters that the DC-3 will never get 
the locals off subsidy— the vehicle "with 
a larger container” (capacitv) is the 
anssver, and the Martin was the best 
bargain available. 
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Sabena Copters Haul 
106.7 Tons of Mail 

Sabena Belgian Airlines' helicopter 
postal service carried 106.7 tons of mail 
—approximately 21 million lcttc^s-b^ 
tween Brossels and eight other Belgian 
cities during the first tivo full years of 
operation, the canier reports. 

Flying three Bell 47-Dl copters, the 
airline maintained an overall regularitv 
of 97.3% over the daily 26S-mi. pickup 
route last year, compared to 91,2^ 
during the first year of service. 

A Sabena spokesman says time spent 
on the ground over the entire route has 
been cut to between 29 and 42 min. 
The cost of the operation is 63 cents 
per mile. 


Norden 
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By Capt, R. C. Robson 


More Reliability Needed — Part 2 

Since introduction of the dc Ilavilland Comet to sclicdiilcd service, 
manv Americans have been bemoaning the tremendous jump the British 
have gotten on ns. Tliis bemoaning is valid; out friends across the sea 
arc ahead of us iit manv respects. 'This jet transport is metely another 
illustration of how the British often get ahead of us because of foresight, 
their ability to grasp and quickly make use of new ideas and the guts to 
look at a problem objcctiveh’- 

Now that we have been shown the way. we too can build a jet trans- 
port. But this is the crux of the niatter-^so often we have to he shown 
the wav. It is casv to view onr thousands of shiny airplanes, our tre- 
mendous production facilities and impressive statistics and be smug about 
our siipcriorits'. This, however, is a superiority in numtwts, in sheer 
weight of output and has nothing whatsoever to do with superiority of 
ideas and thought. 

► Centerline Approach Lighting— The operational end of air transpor- 
tation is another field which shows our backsvard tendencies. For many 
veats a .small band of pilots fought for a decent approach light system. 
Only within the last few months has this dream been rcaliaed-still on 
paper, of course. But the British saw the value of centerline lights years 
ago, standardized on them. And Our system is a refinement of theirs. 

Last time out this column discussed the fallacies of the U. S. weather 
minimum theories. Nosv this may be monotonous but we must repeat. 
Great Britain is ahead here also. They have accepted the fact that 
visibility along the landing runway is the eontrolling item for landings in 
bad weather, and tliat minimum altitude is a function of tvpc of aircraft, 
its instrumentation, the terrain, landing aids, etc., and not a dependency 
on a mythical cloud height. 

► How It Works— Their system works like this: Airplanes can descend, 
regardless of fonvard visibility, to whates-er height above the ground that 
the airline has proved is safe for its particular planes and equipment. At 
each airport an observer measures the visibilits' from the end of the land- 
ing runway-in the direction which the plane will land, of course— and this 
information determines if a landing attempt is feasible. In other words, 
the one bit of data most useful to the pilot, "How fiir can I see?,” is 
.ivailablc. Obviously, this is a substantial tiling on which to base a landing. 

Opposed to this system, we use visibilities measured from a weather 
station sometimes removed by more than a mile from the point of touch- 
down. If landings are being made with i mile visibility, this means the 
observer cannot see the landing area. An operation, taking place say in 
Boston, therefore might just as well use a report of the visibility in 
Chicago. Since neither obseiver can see tlic place where the landing is 
to be made, both reports have about equal value. 

► Dutch Use System— This idea of a “critical altitude"— an altitude based 
on the realities of type of airplane, equipment and runway visibility, 
without the legal folderol-is good. With it the British are flying lots 
more weather than we are. The Dutch, too, according to my information, 
ate landing with as little as 500 yards visibility. 

At present tlie U. S. has only one airport making runway observations. 
This is an experimental project at Washington National, but of course 
“ceilings” and all the other legal hociis-poais are still there. 

A look at these nesv theories of weatller flying would be a worthwhile 
step lo«nrd attaining the reliability we need. The fear e.xpressed by many, 
however, is that, like the approach lights, a change in present theones 
will require manv vears of battle against backward bureaucratic thinking. 
Will it? 


Mar. 25-25-Thitd Midwestern Conference 
on Fluid Mechanics, Universits’ of Minne- 
sota, Minneapolis. 

Mar. 2I-26-!nstltnte of Radio Engineers 
National Convention. Waldorf-Astoria 
and Grand Central Palace. New York. 
N. Y. 

Mar. 25-2T-F.iBlith W'estein Metal Esp> 
sition and Congress, Pan Pacific Andito- 

Mac. 23-28-Congrra of Civil Aviation Con- 
ference. 3 Joint meeting of trade orgtni- 
zations: TIicmcT 50 years of aviation 
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Apr. 20-23-Aeronantic 
National Aeronautic Meeting and j 
E ngineering displav (S.AE'. Hotel Gover- 
nor ainton and Hotel Staticr, New York. 

Apr. 20-Mav 2-Annual Conference of Tech- 
nical Committee, International Ait Trans- 
port .\ssn„ Caribc Hilton Hotel. San Inan, 
I. Helicopter Symposium will 


be a p 
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Apt. 29.May 1-1955 Electronics Compo- 
nents Symposium (AIEE-IREl. Sliakcs- 
pearc Club, Pasadena. Calif. 

May 6-7— Second annual Skylady Derby, 

n^itical Assn., sanctioned' bv NAA and 
conducted under FAI rules.' From Fort 
Smith, Ark., to Memphis, St. Louis. Kan- 
sas City and return to Fort Smith. 
AVN.A.A’s twentv-fourth annual conven- 
tion will follow at Fort Smith. 

May 11-13-National Conference on Air- 
t»me Electronics, Oavton Biltmore Hotel. 
Dayton, 0. 

May 16— .Armed Forces Day, open house pro- 
grams at local USAF, Navy, .Army, Marine 
and Coast Guard inslallations. 

Mav 18-22-Fifth National Materials Han- 
dling Exposition, Convention Hall, Phila- 
delphia. 

July 27-Aug. 2-1953 Model Airalane Cham- 
pionships, U. S. Naval Air Station. Wil- 
low Grove. Pa. 

Sept. 7-13-1953 SBAC Coronation Year 
Flving Displav, Famborough, Hampshire, 
England. 
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EDITORIAL 


The Awakening to Safely 

Lauraiice S. Rockefeller's recent $25,000 contribution 
to the I'light Safety Foundation is an important mile- 
stone in aviation development. It is recognition from one 
of America's outstanding men of the importance of 
safetr- to aviation- It is also a vote of confidence in a 
young, forward-looking, non-profit organization that a 
few years ago was only a gleam in the eye of its founder, 
Jerome Lcderer. 

Hie foundation is dedicated to advancing safet\- in all 
branches of commercial and prisate flying. 



Laarann Rockefeller leromc Lederet 


Mr. Rockefeller, in making the contribution, said “I 
feel that the work of the Flight Safety Foundation, which 
has proven in the past five years so important to the 
advancement of aviation safety, should have broad sup- 
port from the many groups and individuals who ate 
interested in aviation. The promise of substantial con- 
tributions which the foundation has already received in- 
dicates to me that its ob|ccti\c of an expanded program 
can and will be achieved.” 

Tliis added income, the largest contribution to date, 
will enable the foundation to increase its personnel mod- 
estly— from its early one-man setup. 

Mr. Lcderer, in recent comments on William Little- 
wood’s annual Wright Memorial lecture, sponsored by 
the Institute of the Aeronautical Sciences, highlighted 
the tvpe of realistic thinking the aviation industry is be- 
ginning to des’ote to safety. 

“The safe way of doing a job is usually, in the long 
run, also an economic and efficient way to do it," he said. 
"Safetv is not solely a wav to save lives and to prevent 
suffering. Tt is also a way to stimulate creation of new 
wcaltli and to conserve the wealth we already have. 

“No one to mv knowledge has derelopcd a yardstick 
for measuring safety that is acceptable to varying inter- 
ests. Everyone is for safett just as everyone is against 
sin and for virtue. But expediency and temptation often 
weaken our will to be virtuous. Strangely enough, the 
word 'safety,' except in its absolute sense of freedom from 
danger, means different things to different people. 

“To the airline passenger it means absence of anxiety. 

"To manufacturers, safetv mav interfere with the pro- 
duction line or reduced range and pavload. 


“To the airline vice president in charge of public rela- 
tions, safety is a word that should seldom be mentioned 
abos’c a whisper. 

“To the newspaper editor, aviation safetv is some- 
thing to be hidden on the last page, along with railroad 

"To all of us in as iation, safety should mean the public 
acceptance and support of air transportation. 

"\lr. Littlewood indicates in strong terms what safety 
should mean to the engineer. 

“He savs it is the prime duty of the engineer to sim- 
plify the tasks of the crew so that more can be accom- 
plished with improved safety and efficiency. He criticizes 
engineers for their tendency to minimize reserve fuel 
requirements and other essential factors which cut into 
range or payload, and he calls attention to the engineer's 
negatis’e response to safety su^cstions. . . . 

“He stresses repeatedly the need to design so that 
failure of a component will not create additional or 
cumulative hazards, and he does all this as a challenge 
to the qualits' and capacity of air transport design 
engineering. 

"These are serious reflections on the design engineer 
and his interest in safetv. I agree with Mr. L.ittlewood. 
but the engineer is probably less to be blamed than our 
educational system and, until recently, the managers of 
industr\-, the implications and importance of safeh’, of 
ahv-.ns designing witli the user in mind, has seldom been 
fully explained and properh' interpreted to the engineer. 
Fmnhasi.s has been on performance. 

“A well-known professor of aeronautics has declared 
that safetv, per se, is a relatively new concept in engineer- 
ing curricula, not too seriously considered, if cr’cr. by 
many instnictors. If the industry wants safeh’ con- 
sciousness or safetv attitudes inculcated into tlie engi- 
neer. industry which hires the product must put the 
pressure on the colleges, this professor savs. 

“The industry has not demanded safetv and relia- 
bility witli the same persistence tliat it has demanded 
performanee. 

“There is a strong trend toward independent safeh' 
specialists reporting to high authority. 

"These safetv specialists, if they repmrt to top man- 
agement. act as a rallying point for safeh'-conscious 
employes who are not often in a po.siHon to bring their 
criticisms or ideas to the attention of ton management. 
And they are becoming especially valuable to industry 
by educating engineers on the constant need to think of 
the design in terms of the other man— the pilot, the 
mechanic and the passenger.” 

Aviation's entire future is built on the safe airplane. 
The stakes, once insignificant, have grown faster than 
many of us can comprehend. Our aircraft industry at 
this moment has a backlog of $17.6 billion. Our U. S. flag 
domestic and international airlines took in $1 billion 
in operating revenues in 1952. Our investment in 
safetv. so far woefully inadequate, is showing slow but 
sure signs of a rising curve. 

-Robert H. 'Wood 
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ENOUGH ELECTRICITY FOR FIVE CITY BLOCKS con be produced by o G-E 30 kvo olternofor (lefi, above). Teamed with the static voltage regulator, 
right, G-E alternators can be paralleled without exciter reversal problems. Compact, eosy-to-service control panel (center) gives 5-way protection. 


Name your aircraft... G-E generator systems 
can be used with any drive in any application 


Direct-drive, hydraulic drive, or accessory turbine drive — a 
G-E designed a-c generator system can be used with all three. 

The “power-package” shown at the top of this page can 
be teamed with a G-E accessory turbine drive to simplify high- 
density aircraft design, improve aircraft performance. It can be 
used with hydraulic drives if specifications do not allow remote 
ducting. For variable frequency or non-parallel applications, 
the alternator can be geared directly to the engine. For 
flexibility, consider: 

• G-E alternators are now available in ratings from 15 to 90 
kva, for either 40 C or 80- C ambients. 

• G-E static voltage regulators can be installed anywhere, 
come in either narrow- or wide-speed models that handle 
all alternator ratings. 

• G-E control panels incorporate five built-in system-protec- 
tion features* — all in easy-to-service panel units. 

Nine leading U. S. military aircraft today fly with reliable 
G-E a-c power. For more information on the benefits you can 
gain for your aircraft with a G-E system, write for Bulletin 
GEA-5905 (“AC Generator Systems for Aircraft”). The 
booklet is amply illustrated, gives complete equipment and 



GENERAL 



ELECTRIC 


sales features. Write Section 210-75, General Electric Company, 
Schenectady 5, N. Y. 

‘Protection against differential faults, underfrequency, open phase, and ex- 
citer failures; also overvoltages in both parallel and isolated systems. 



G-E air turbine drives can be developed to your requirements. Above 
unit maintains close speed control, is suited for parallel operation. 
For more information, contact your nearest G-E Apparatus Sales Office. 


